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Chapter 1

Pcbnew AFS

1.1 BE

Pcbnew (. Linux, Microsoft Windows %2 Apple OS X ZR L —F v V5 I X5 L TERRIREEENE Y U ~EIEE
HRAY I DI 7Y—ILTY, Pcbnew (&, U Y RERIERDIZHDEFERF+ FF v+ - FOT S LA Eeschema
EEELTERATINE T,

Pcbnew (&, TV EFUIYERDSATSUEBELETT, BROTYERTUVRERF, SYRNRI—Y (BREIC
BEEINZ/AvVR) Z8TYENGEIYVR—IXVEERIKTY, BELEITYRTFUYRERY LU SDOFHEDA
HHRICEFNCO—REINE T, TJybTUYERPT7 ) F7—I 3 V([EOBRKTEEARET., XV kY NEEER
U THBE Pcbnew "GHAFTE D ERMINF T,

Pcbnew (&, BHRE/AY READO U7 S Y IARAROBEZRIELED, Xv kU X~ /DR O & &R ED
BEHOMEEZERTZHOTY 1Y - b= - FTwvD (DRC) Y=L ERBHLIET, 195307 +TIL—5—%&
EOER. 7Y - b= FIVDERTUKIBZICETEHIBNCHIILZ/AI—VEREBEIT SFHITIELSDT
L& Do

Pcbnew (&, SWWYRIACKREVWSKHELTERINTVEZ TV ETUYERD/IY REEH T SHMOMRERAL
FTI, CNSDOERIE. BIRETY RTU Y ROBEICEREL TERICEIEEX I,

Pcbnew (. EHRERETEHBNT DO DERIENSMENLEA —RIL—FEF>TUVE T, KDEEEANIBOA —
ML= EFHERT BZ6HIC. SPECCTRA dsn 74—V Y RDI71IEAYR—k/ITOIAR—KTBEEH
EKZI,

Pcbnew (3. EEFEOIRERESADIZODENLEA T3y (BIRIEFERELCEME LD/ VR, UV RERLED
d7ILOBEL T 7O REE) B LT,

1.2 FELERET EDREE

Pcbnew (& 1 nm OAESDEREEE R D> CTUVE T, ETCHTEIE. nm BUDBEETREINT T,

Pchnew (& 32 DEAL 1V, 14 DT IOZAIL AV (JIWHROU—2 YILFIVYID (LIRX b)), TVR—X
VHEEAL VILIR-X b BRAE). T5IC4 DDFHEL Y (RECIX VL) EiRU UFPILE 1 LTH
REIRDS W YR~ (MHRER) EBELE T,
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BER (B Ry XF. HZ) ORREARIVAIDERETT

o« BOELIRETIRS1 VRS

o BRIRDVT7 SV INDEE,

BHELOROEZEE. L7, V-2, JVR—XXVEOXRRE., BEHDRLITSTDRHBERNICHERTET DL
MTEET, AERIC, BIROXRY MEINTIAVESIXMELBRELS/NASTRERRTEET,
JwhkTFUYRE 0.1 BRAHTEREOAETHE CEET,

Pchnew [TV R TFUYRIF v 9ESATHD. EREICHBIEFRDTYRTFTIUVRRSATSUAGT Y LT
DY HORENTEE D,

TJvhkTPUYRIT A EINREALOEODYV—ILERBHLE T, ROLSHEEDTT:

o« TUNUIVEHURWIBIZ/IAYREANVIORERSYHITBRITOERE/ SV RFVYNNI VT,

o LGA/BGA ®HEDNDT v U Y REHOERAFEEED/ v REEHZ G (C/FR.

o« Y ROTRIIOXEFEE (EEFY—I).

Ty rFUYERDOIRY REABRAICKRRETO/IN T EFHO>TVE T, v REAE, RAK. BH. BFE(CTE
FT9, RIL—HR—ILBBRDIZHRUILIE/I Sy RFORBINA TLEY TE. HOHIEVWVNEERECEE T, &/\v kR
[FEETE, ERIONYISIVIRD, XRVb, R=IALDOVTSUREFTET, NVREFLBEICRETES

LS ERTEROT — VIV —VERNRTEET, BRIV ROEDLSTHRBEDEE—DDITY ST IV EA
BHB CENTETT,

Pcbnew (F. IRTHOREBLERFIX Y FERBICERTEET:

BHERHTI:

— Files for Photoplotters in GERBER RS274X format.
— Files for drilling in EXCELLON format.
« POV E~IT77IU (HPGL, SVG, DXF 74—V W k),
« OVERERVUILDVYYZF (POSTSCRIPT J#—V W k),

« O—NILFUVHHA,

1.3 —RIELOEEFR

AEORHBMNUELTZS,. Pcbnew TE>INIVVIOIDFEREBENT T, IVPIX-LEEZ DEEET 3
MO IVIOIBREEED T,

KiCad MFILWLWJ U —XT(F. Pcbnew ([C CERN DRFEENSDRBLEERESNE T, chFFLULL VTS
(OpenGL & Cairo ZRinE—R)  HBULDIEROT VSISO T+ TIL—5F— EMRT7PET L REREEIRRD
AR, BEEINCIVETIVIRITAIDELSIHTZDBEEZSATOE T, CNSFHLLVEEEDZ M, #
L L) OpenGL & Cairo RINE—RIC DHFEEIT D EICEELTT IO,
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Chapter 2

1T2UA—=Ib

21 YILIDITPDAYVIX~—Ib

1YL= ILDOFIEEF. KiCad DREFIX Y CEBHINTULET,

22 T IOFILEEDERE

T A IEDEET 7 1)U kicad.pro (F. KiCad ¥V X b—JU - T« LD YT kicad/share/template (Cdp D
T, COIT7TILE. IRTOFRTOI 0 ~OPHAREE U TERATI NI T,

COFREICED, O—RENBESATTSVEEEIBLIEBIETEXT,
MFDLSELET:
e BEEH S\ kicad Z#FE DT, pcbnew ZEEHL T I Windows TlF C:\kicad\bin\pcbnew.exe (1—IRIE

[CLD>TENDNDFET)., €U T Linux CTIF/N1TF UM /usr/local/kicad/bin [CHBDIBEE. /usr/local/kicad/
bin/kicad &3 UL\[E /usr/local/kicad/bin/pcbnew CHREENTET X I,

« “BRE" XZa—&D” TYyRTUVRSATSUNERER” BERLET,
« O-RIBSITSU—BERELFT,

« BEEINFEIV T L —23 V% kicad/share/template/kicad.pro [CIRELE T, ( “BRE” XZ1—&K
D" JBEDRE" )

23 JybkTFUYE - SATSUOERE: DEHIO/NN—T3 Y

BREAZ21—HWS551TSVUXDOYPHERENEEDNTT, -

BE(R) TE() V=T T

| $kﬁvﬁﬁﬂ |

Ly —7 32— v EIFET(Y)
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TOREITYRTIVE - S4TS5) - URMERETSFr7OI T,

MEC:¥Program Files¥KiCad¥share¥template¥kicad pro x|
Fa bk 245 FrA )
zockets

connect
dizcret

pin_array p1=11l |
divers

smd_capacitors 1A
=md_resistars

zmd_crystal&oscillator "
smd dil BE: |

=md_tranziztors

libcms - |

dizplaw

led F |
dip_zockets

pea_zockets
valves

a2 D B2 A TP U

IfDDtprints_dncffnntprintspdf ez |
I -HEFEMEE LA
p1= I |

LN

RllFR |

IRTEDdE IR MU A
Ci¥Program Files¥KiCad

Ci¥Program Files¥KiCad¥share¥modules
Ci¥Program Files¥KiCadéshare¥modules¥packagesdd
Ci¥Program Files¥KiCad¥share¥template

oK | et |/

4

SERE@TFOIIIOREBLEITY R TFU Y REET SISV EEBMULTNEEDEEA, TV RTFUVRE
DERER(TBeSH. HILLWTOI IO RHSEEDLEVNSTITSVUERIBRISCEERETT, EHDS1TS
DICEBLEZDY LTV Y RERSDE, JYRTIUYRSATIS U THBELSCEISEFRLTTIV. DK
SIEBE. TYRTUYRRIUIRR BUICRDOM2ZSATSUNSO-REINET, CNISHEE (BBET
B3T7Y LTIV REO—RTELL) T EOFr7O5T “£” & “T" RIVEFEO>TS1TSVYXLDIE
BEEZXBN TvhTFIUL  IT9&FE>TEBORINDI Y TFU Y RCLET,

24 JyZFUYR - SHATSUDERE: pretty JRI LU

40&EYU—XTFBICHZDT. Pebnew (FTVERTFUYRSATSUEBRIBROHICERESNZH LV I Y LT
DYk -5073Y - =TI EFERALET, FIDEI Y3 VORBRIEE>PEMN T, S7T35Y - 7—TIb -
VR =TIV ([EROLSICHTEEFTT, -
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IrOMP BME BEMV ETF) ESw | BER
B JohTuuk 51759 209K

() sormve scrsvowsm

T ARERORET

{"\u'-"l

58 032734750 o004

TOREGE, JvbTFUYE - SATSY - F—TIUREE (PCB S7JS5U—8) 74705 CT9, LBMXZ1—/N
—CHd “BE" - “SATSUT—TILOBRER" LWBERTTETEIT,

[m] *x
7-Jll:  C¥Users¥AppData¥Roaming¥icad¥ip-lib-table

BE(ZyIR-L) 34739012 T3IA0Em | ATvay B e
1
2 | local TMD E:¥Data¥KiCad¥Library¥footprint¥_local TMD.pretty KiCad Local Library - Through-hole Mount Devices
3 | Air_Coils_SML_NEOSID $IKIGITHUE, 5 SML_NEOSID.pretty Github o
4 Buttons_Switches_SMD $IKIGITHUE; Switches_SMD.pretty Github
5 SIKIGITHUE! Switches ThroughHole.pretty Github
6 ${KIGITHUB} Beepers.pretty Github
7 _Elko_ThroughHole $IKIGITHUE; ) ThroughHole pretty Github
] SIKIGITHUB! rz_SMD.pretty Github
9 $IKIGITHUB, ntalum,_SMD pretty Github
10 $IKIGITHUB] roughHole.pretty Github
1 ugh $IKIGITHUB) hroughHole.pretty Github
12 Choke_ Common-Mode Wurth ${KIGITHUB)/Choke_Comman-Mode_Wurth.pretty Github
13 | Choke Radizl_ThroughHole $IKIGITHUE}/Choke_Radial_ThroughHole. pretty Github
14 Choke SMD $IKIGITHUB}/Choke_SMD.pretty Github i
15| Choke._Toroid_ThroughHole $IKIGITHUB)/Choke_Toroid_ThroughHole.pretty Github The way you like them.
16| Connectors_Molex . Github 53047-A123
17 Connect t $IKIGITHUB) pretty Github The way you like them.
18 Converters DCDC_ACDC SIKIGIT rs DCDC_ACDC.pretty Githubs The way you like them.
19 | Crystals Oscillatars SMD $IKIGITHUB)/Crystals_Oscillators_SMD:pretty Github The way you like them. v
O-li5435Y] | Tz @m0 T5)

91 Y-FEERLTEM SAT3V0Rm SMTUERR LIEBE TAZH A3y
BEShTLIIR
RBEH 7
1 [KIGITHUB hitps://github.com/KiCad
2 | KIPRIMOD  E¥Data¥KiCad¥#ProjectiTest
3 | KISYS3DMOD C:¥Program Files¥KiCad¥share¥kicad¥modules¥packages3d
4 |KISYSMOD  C:¥Program Files¥KiCad¥share¥kicad¥modules
oK Feutl

TJvrZFUYR-S4T3SY) - T=TIE YR—rEINTULIETOBEND IV R TY YRS TS UICHIA
(nickname) EfJ(F7E T, CDRIRAEF. BONOEIBENDS 71 ISVUEFBAIBIUDHFECHKDODT, TJvk>F
DY RERITRICEDNET T, COMEFICLO>THERDLES A TSUNSELVW I Y RTU Y RERECO—R
TESINT. ADSTTSVUICHDIACBRIND TV LTFTU Y RERUCEITENRTEET, CNIFFZ. Eagle ¥
gEDA DL SHEREID PCB T+ 9NSDS1ITSVDHEIELEYR—LLET,

241 SJO-NW-TJyvbkFIUVUE--ST35Y - F=T

SO-Nb-JvkZFUVR STV - =)@ BEOTOI 10 ~CBEREL, BICBYES 1T
DUZRERBFLTVET, COT—TIE. A—FDER—LFTv LI RJICHSD “fp-lib-table” T 7 1 JLICIRTZF
INTVET, COTr LI RUDMIBIE. ARL—FT 1 VIV RFTLICEKELE T,

242 OYJIOREBEOIVERTFUY S - S4T35Y - 7=

JOYIOREBEDIYRTFU YR - S4T3SY - F=TJId. BEOCTOI IO COHFBENESTTSVUDY
ARERFELTCVWET, 7OV OREBEDIYRTFU YN - SA4T3Y - =TIV, ZOJVI DO OERT 7
TIVDEHATINTUVBROHRERRETI, TOIJI I LT 7IIVARFATNTOLEVA, FOIJ T RD/R
RETYRTIUE - SaTSY - T=TIL - T7TILBEVES, REAELZEDT—TILAMES N, B TER
T7 1 ILE—HEICRESNE T,
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2.4.3 #HARTE

CvPcb F/z(& Pcbnew DO THETH(CIE. JO—/NL - TJvbTFIU UL - F—=TIu - T71)b fp-lib-table
FA1—FDR—LFTs LI RVUICEDNDEE Ao Pcbnew (I, Y XF LD KiCad TV FL—+FT LI KV
(CHDTIAIEDITVERTFTIU YR - F—=TIUL - T71JU fp_global table & 1—HDR—LF v LI RUA
fp-lib-table 7 71JLELTIE—LLSELFET, EL. fp-lib-table MEDMSHEMN DS, I—FNDHR—
L7 UORVICEDTYRTIU VL - ST - T—TIWBMESNBTL & D, COEDZHBA. 1—F(ER
43T fp_global table # JE—U. FEITT—TIWEHRETCETE T, T IAILLDITVRTIUIY S - S1TSY -
F—7IblE, KiCad D—8ELTA VA R—ILENBIEED TV ST I I ESATSUEETEATULET,

244 T—TIVERDEM

TJybFUIYRSATSUEMESICE. FFRODCTO-—NILF—TIbAFOT I REEOT—TILEBM UK
FNEEDFEEA. 7OV O REBEDT—TILE. ERD 7 7 ILABRIMNEZROHFEMTI, E51TSJUDA
NIEBEEB DR (nickname) ZRDMEBRSH DT T, CNERBEDT 7 1ILRPL T 71 ILIRR EFEL<BERD
DEEA. IOV (1) FRIBOFOVNEBDEMCTEFATEEIEA. BSTTSUDANERE. ZD3175
UNBETEMLE I 71IVIRR, T7TILREFDODUERGDF T, /IR (E, B8, B, ILEFREZHTIEET
TIET, T O7VOBEEIR. STTSURELSHEHHATIND LS, BUISEIRUEITNEED T EA. Pcbnew
[FSMEC B KiCad DHUVVESE, KiCad Pretty, Eagle & gEDA Jw U YRS ISUEYR—LLTULE
T, cNBF STITSVANEBDHRAT r —I)ILRICBREINE T, 773V T —ILRIEFCDERTIEED
NTVWEEADT, 7273 VT —ILRADEMESTISVDHHAHCEEESZTEA. RUT—TIVIC
FEELURHBERFTEVCEISEELTTIL. ULHALERS, JO—-/LbeEZOVI O REED Iy RTU Y
kS35 - F—TJILOMATEELUHRBER D EIFARETY, ELRBIOERMEC oflz/es, 7O
IO REBOTF—JILRIO— NI —TIICEBERLE T, TOIJIHREBOT—TIVICEERAANTNS &,
ANBEEZEED fp-lib-table 7 7 TILIFREBIMINTUDI RV IDHBIZT A LI RUICETATINTET,

245 IREBZHOARE

TJybZFUYE - SA4T3Y - T=TILOREADEHEED—D(F. REZHOAB T, REZHICREFINL
SATTSUNDHED/ARZEEERITDIDICEMRTEET, REZHOARER. JybTFUIE-S14T35YU - 1R
AT ${ENV_VAR_NAME} BN EFES (LD, Y R—EEINFTT, 7 TAILETIE. RITH Pcbnew (FIRIBZE
$KISYSMOD ZEELF T, CCld KiCad E—ICT VX —=ILENTZTITAIELDTYRTUIRSTTSUD
BIiC9e TI4IWEDTVERTIYRSATSVICHRDO>TEBDS T ISV EETS LD $KISYSMOD & L&
TTCTETET, ERMAFHHFATIND E. Pcbnew (FFXTEERD T 7 1 JL/IX&EEDT, $KPRIMOD ZFEHRL T T, <N
(LD, ZOVIHREBDODITIYRTIU YL - S4TSY - T=TILTSATSYUDEN/IIREEERIT DL,
JOVIDRDBBINRINSTITSVUEEDCENTEET,

2.4.6 GitHub XS5 > DHERA

GitHub 75451 V(3. pretty (Pretty (& KiCad v cTFUY L - TP TA4—V v btDRZEITY) Tv =TV
YEDOUE—k GitHub URI LUAGHFAHERTT7IOECIITBHDA YT XERBHELET T, T,
ZFNS5ZEO—NILANREL. GitHub YRI KUNSHEMAAR T Y R TU Y R ERET B25HD “Copy-On-Write
“(COW) HR—cEZ 73 TRHLU T T, DO, “GitHub “FS 5«1 (3, https://github.com T read-only
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for accessing remote pretty footprint libraries £ EDE T, “S1TSIUD/IX “ GitHub TV +Y &EN
IBIRHICE TYvRTIVE - SATSY - T=TIDFTICHS “SATSIDIIR “~NEMIL GitHub URL %&
REITDIMNENRSHDET,

151

https://github.com/liftoff-sr/pretty_footprints

(J#4—LZERS9 D) HAEML GitHub URL :

https://github.com/user_name/repo_name

“TFSHOaVOBEE ‘(& “Github “EERELUKITNEED T EA. “Copy-On-Write “BEBEEBMICT BI(CIE. T
UV R SIS T—TILOANEBICHD “ATF 3" /N allow_pretty_writing_to_this_dir &%
EULEITNEEDEIEBA. COATTavE, GitHub URIKUNSHEHAAZ IV ETYU Y LDRESI Nz
E—&EREIDIO—AINILL—IEXNTD “ST1TSYI/IIR “TH, COINANRESINZDV ETYU Y RE,
GitHub URI = DMMDFHEHAHER/ -V E—RECEO>TIY LTI Y RSATSVEBRLE T, GitHub S
TTSVUDATIIVRERETDIE. CONTTIYRSATSUADETCHETAHFO—NILD *.pretty T
cLORUIEHULTITONE T, CONTTYUYER COW SATSUN—EETED github.com DEPFIE (P
AHERATHDCEISER. DFD. HEZIFBELR GitHub UIRIKVICHDIEAE TR TU I RICTLT
TEHE, HIREBEETSCEFITEIRA. EES17TZUITFICF “Github “HEO>TVWEIMN, O—NILD
BHESTHREYE—FDHRFAGERIBOOBEAHNSERNINET,

MTFDOF—T )& allow_pretty_writing_to_this_dir Z V3 YRKEWIY ~TFU YL - S4T35) - 5F—T
JJODANNEBETY, :

Nickname Library Path Plugin Type Options Description
github https:// Github Liftoff” s GH
github.com /liftoff- footprints
sr/-
pretty__footprints

MFOT7—TIE COW ATF23vnHdIveTFI IS - S14T3Y - T—TILOANEBTY, BARBEDEZ.
RIBZH ${HOME} BEF > TULBC E(EFEL TLEE L)\, github.pretty 7+ LD ~U (&, ${HOME}/pretty/path
EIEDF T, allow_pretty_writing_to_this_dir ZESKIC(THATF. HSMNU .pretty EVVDILRFZEFHF DT
1 LORIEEODTHLBENRHDFT T,

Nickname Library Path Plugin Type Options Description
github https:// Github allow__pretty_writing Riftaffils s G
github.com/liftoff- ${HOME} /pretty/ | footprints
sr/- github.pretty
pretty_footprints

Ty kU Y RDFRIFIAHE. allow_pretty_writing to_this_dir 73 Y THEEIND/IRICHDO0—NI
Jy kPO RRBECEBSEINE T, JYLTUIYL - IFT9MNSTYRTIYRERETDIET COW S
JSUOO—-AILT 1 LIORIATYRTFUVRERETDE, O—NDIICRELEDT Y RV Y RERURZBID
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Ty k7)Y REHRMFHATERIC GitHub D7 v P77 — ~IBRAINLELLLEDIT,

BI(C GitHub S 73U CE(@RINO—JIU *.pretty T+ LI KU ERERL. BIOS1TSYUHSEEEICH
Eo2>TRUTALIORVEBRBRIZICETINSER/ELTCEIVITERA. Tle. JvbTFUIYR-SATS -
FT—TILOANEBICEU COW (*.pretty) 7 LI RJEFEALTEVWFERA. CNERSRELZERBL T
U&Do 7733 allow_pretty_writing_to_this_dir OME(E. “S1 TS VIR DFREERKR. /IIXZED
(EHZOT ${r TneHL). REZEHEILKATEET,

COW DRIV EEFATLLDS?ZNE. TJvRTUIYRHBOI—RFr—Iv—DELILEENDTT, HETM
GitHub YRI LU DA+ U FF—(C COW pretty TV =TIV RDEEZEHAMNICA—ILT D E T, GitHub 1
E—D7vIT—CEMTCETE T, BICCOW T LI RYUTRDMN D *.kicad_mod 7 7 -TJL%E GitHub U
RIRIDAA YT FT—AX—=IVITBETTY, HEEOBRERI=ZY LSINECEEBRBLELES, HERZIER
FI(CBPO COW T 77 IVEHIBRTE, GitHub S 7S DHRMAFERBANS 7Yy FT7—rSNeTV T
DY REZBERBITUL D, HETZDT—ILIE, https://github.com DHEV XS —IE—BEEICEMI D&
T. COW D7 7IDFT v LI MUY XZETEELERD /NS REHITDZE T,

B[, Nginx(high-speed Web server/reverse proxy and email proxy) Z 7w U Y ~DHEHAHXE—RE
EFBEHD github DF v+ v 21ELTHESCERTEXTT, CNIFE. pcbnew/github/nginx.conf TO KiCad
V—XDREHFTI,. CNZEFESRE[GELHFEE. 7T 4 U =D nginx.conf & export KIGITHUB=http://
my_server:54321/KiCad CLEEETITB_ETI, CC T my_server (& nginxk ZETLTULBR VI VD IP Ffzl&
RXA VBT,

247 (ER/IF—Y

JYvhZFUYRSAISUER, GidEncunsd OV o~ LT, O0-Nb, BBEE5E L TCTEES
TEFEI, A—T05O0—-NIT—TITEEINLEIVRTU YRS TSUREICEWT. 1—YDKR—LFT
LD RUICHD fp-lib-table T 7 TILRICFEFEINE T, JO—-/NNb- TJvkFUV K- SaTSUE. 70O
TJIORORYRIZILT7AIVERVWTUVWEVWRTE, BICP7OECRTBICENTEET, JOJIHREED
Jy kU RT—TILE. BERMTUEIRY UL 71ILIERILTOHFEWTY, ZOJVI O REED
TJykZFUIUR--SaT3SY - T=TIVIREBANMTUVDIERT 7 7LD/ R(CH B fp-lib-table T 7 1 JUICIR
BEEINET, 5507 TSIV EERLTEBULIE A,

T BEODRAEEHRTY, :
« ECHOSAISVUEIO-NILT—TILTERIBE. BELRICLDTEMSICEMTEET,

— The disadvantage of this is that you may have to search through a lot of libraries to find the footprint you are

looking for.
e BETHSAISVETOVIOREABDT—TINAERIDCEETEIET,

— The advantage of this is that you only need to define the libraries you actually need for the project which cuts
down on searching.
— The disadvantage is that you always have to remember to add each footprint library that you need for every

project.

e JybTFUVKSHTISVESO-LETOITORER. MANDT—TIVTERIDCEETEET,
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BRI —YD—DE. KLKFESSrTSUes0—-/1Nb, E0TFOI I LTOHRBESNDSSATSUET
OYJIOREBDSTISUT—TINCERIBCETLELED, SATSUEERT BICHIZ > TORINIIHEICH
DEEA,
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Chapter 3

—REIRIE

3.1 W—JL/I\—&OVUE

Pcbnew ClIRAEBECLID IV REETIBDCEMABETTT:

o FEXZa—/1\— (XA VTD1VRIEBICHDTFIRNR—IODAZ1—),
. EERY—IL—,

« HY—JU/IN\—,

« EY—JU/IN\—,

° 7’?23‘:9) (X:J_E$R)o .

— The right mouse button reveals a pop-up menu the content of which depends on the element under the mouse

arrow.

o ¥—R—K (TJ7>D>3>VF— F1, F2, F3, F4, Shift, Delete, +, -, Page Up, Page Down U XR—Z/1—),
IXRT—=FF—F, —BHNCSETPOREERDHELE T,

RDRAO)—=r2awv k(@ FAAEERIPEEOVWS DONERLIZENTTY:
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& Pcbnew 4.0.0-rc1-stable C:

Irilin  EmE B

| [ ER

F: 05080 mm (2000 mils) v BBI-L

ol [
H am
i AL gt
43 i

| B S
dn .

b 41l
" M it::] JRTYSE U1 - Dessue - G
iy gP ¢ | »rrvsonsisn oy
(S h B\ meoms
® e : ]
T gy R §1 E=H0ER .
= e Eay = el s
o | itsi-sEdm ®
fm FyrTUVE IFIITRE Ctri+E :\
ot rtusiesm Del T
& O maeazLoUESE  CdeM h
® B JeTusbEs ) Y
\;\ EE F9ETYSHERIERE Crl+M
4: By F-TUsiORR 1

>

. &
k\\ 4::
B
L B 753 e JorTUE W0IAT 2.4/ F: Modale Dil 16 pins, pads elliptiques
DAl Dessu 16 160IP-ELL300 dilfdil_16wrl F=0=F: DiL

Z1.69 X 130572000 ¥ 58528000 dx 131.572000 dy 58.928000 dist 144,166

mm

-
£l

Lt | B

i B[] Dessus

W [ Ecol. User
O B EcozUser
357 Edge.Cuts

32 VOXAOAVIUE

3.21 EARNEIVIUR

o« ERBY

— Single-click displays the characteristics of the footprint or text under the cursor in the lower status bar.

— Double-click displays the editor (if the element is editable) of the element under the cursor.

o« RRRZY /IR1—)

— Rapid zoom and some commands in layer manager.

— Hold down the centre button and draw a rectangle to zoom to the described area. Rotation of the mouse wheel

will allow you to zoom in and zoom out.

« AR5V

— Displays a pop-up menu

3.2.2 JOwvOTOIRE

JOvOEBE. RE (BR). €5, D&, HRISIBEMFEETIVFTFIAAZI-—NSHETT, T5(CTO
VO CEINCEEANE 2 —ZX—-LTEET,

JOvIODREEVIRRIVERUEMS VIR EENT CETIEETEEX T, TOERER>RIVERICET

BELE D,
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R kF— shift H ctrl DEESH. HBUL\I shift & ctrl WAZ—EICHIT C&IC KD, TOv I DOFEEF,
REs. BlER. HIBROWFENAD IOV Y RARTRICTAREIND LS (CEFNEBIRINTT:
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R

e

VORERIVERURTE

JOvoEBasLET

Shift + VIOXRERS VERUIZEF

JOvOERE (Z5—) LET

Ctrl + VIORERI VERUIZEE

JOwvDO% 90 EEREIEET

Shift + Ctrl + VOXERSI VERUIZEE

JOvOZEHBRLET

VORRRRS VERURRETR

JOvO&EX-—LLET

JOvO=BEY 3Ha:

« ILWMIBICTOYOEBEL T, BREREIBLEHICVIIDERT VEBRIFLET,

« BFEF v UEILTBICE. VIOXRODARIVEMAL, XZa1—-0m570v00Fv U EILEBERLET (X

2l Esc F—ZEHLET ),

JOvOEHET SRICATF-—MMBETNTULVNESG., JVTFIMAZ1—ERT L TRELTREEREIRT D

EHICIEKDDICYIROEGRI VEFALETT,

ENENOTOY IBEICHLU T, BRD« YROEFEATIE. WK DODDEREFICREL TRIFT SN

TEEI,

3.3 Uy RS XIDER

BROLATIORE. A—VILETVyREEBBILET T, EOYV—ILN—DF7 7 IVEFERALTIT VY ROF Y

/A TEYDEBRBCEMNTETT,

EBBEODTVYRYAXETEIN. I-TEEDIT VY R IET3NE BEHOLEBOYV—ILI—ORrOYF
SOVIREHBWNIAVFTFIMAZ2—&FEALVCGEIRIZCENTEET, I-TEEDT U v Y1 X3,
AZaA—N—N5TE - JVYREERLCI-YIVYRTRELE T,

3.4 X—LUAR)LOFAR

A—=LLANIE, UFIECRTLSHETETCEREISCENTEXY:

e AVTFRAMAZ1—ERE (VIXRBRIVE[FEOT) . HELIBIX—LERRLITT,

« XDIT7D0YaviEr—&=HAHEALIT:

— F1: Enlarge (zoom in)
— F2: Reduce (zoom out)

— F3: Redraw the display

— F4: Centre view at the current cursor position

° 7"327]_\’(—»5@%\3'@35@0

o VOXRRRRSVEHLLFFcHAEERH & ZOREBEX—-LTYLUE T, (Windows RET Tl EME

LIFWCERBHDET,)
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3.5 A—VILEEORR

ERIOY—ILIN—=ICHBDTYF/ mm IDBEXI TP IVICKBDBIRICEL. D—YIVEEF ‘7 F Flzld

‘mm’ TERIRINZET,

EESSNBAIMNMBIREINTE. Pcbnew ([FE(C 1/10,000 7V FEETEEL XTI,

MR EEE TN T—F X/ N—KRRCI:

o« BANDI—LEKE,

o« N—YILDIERAIE,

o N—VYILOEMIE, AR—IAN—EHT EENEE (x,y) EEEDMET (0,0) (CEREIDINDTEEL LKL
T0 LU, D—YILDOAMEFZDFH L VW IBEEBE(CHTRRINET T,

A=V ILOENE(L., BEE (HF + AE) TEXRRCETFI, NI, EYV—ILIN—DT7r IVEFEREL
TUBTEIEI,

X 2763808 Y 2581496 dx 2768398 dy 2.581496 dist 3.7856 10F

36 T—R—RIVYR-RykF—

ZLOOAVYVRIE, BEF—R—RICEDIBFRIBE T T, ANZFFER(IINXFZDEESHNCEDU TSN TUVET,
FEAEDRY RE—(F AZa1—([CRIRINTUVET, EREINTULEWVWRY AFE—(F, UTFTOHOEHFDTT, :

o Delete(Del) : W hTFUYKPERBREHIBRL I T, (TYvbTIUYRE-RILEFERE—RABMLHBEED
HERITAIRET T, )

¢ VIEEADLAVERVTRESNLZLAVICUIDBEXIT, EBRFEEVHEESIN. RPOL 1 PRIDME
EICBITLED,

o +& - TVITATLAYER HBIVWIHIDL T VARELE T,
e 2ETCHRYFF—NDIUILERTLET,
o« AR ENEREVELYSLET,

3.7 JOvVOTOERE
JOwoEBE. RE (88). 5. OE. YRT3REE. 2TIVFEINAT1-—HNSRTTETT., &5
(CT0w O CEINEEAL 1— & X — LTEFT,

TJOvODRIEVIORRI VEBUENSVIOREEBNT CETEETETE I, TOBRER>RIVERITCET
BELE I,

Shift M\ Ctrl M—D, DL\ shift & ctrl MARRE. HDVE ALt ZHITCECLD, TOVvODEEF, K
85, [OER. HIBR. BEOVIFNHANDIVY RATRICRINDILSICEERIRINT I
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1B avUR
VORERSVEHRLUIZZE JOvozBsesLE T

Shift + VORERS VERLUEEFE JOvOZERE (=5—) LET
Ctrl + VORERO VERUIZEE JOvoO%E 90 EQESEBET
Shift + Ctrl + YVORERS VERLEEE JOvOEHBRLET

Alt + VORERS VLT Z JOvozEEELET

JOvOIOVYRRETIIr7O50« VROBRTRIN, COIVYREBRAT S 71T TLERIRISCEN
TEEY,

FREOEDIVIYRE, ACIVFTFFIMXAZI—FREIRT—TF— (Esc) EHTCETRDHI CEMTE
EJE

JOuInEE *

FTY3y

Mgk I a2t Mx=7 FlLEETE

M Oy7EhTnETy R FURESTO EFEE&T(

MEsEstn ERAFLAVESTR)

My-vEEtE@ BERICERLEFATLEEE(D

OsEsmbvOF FLESTD
£t

3.8 SO CcHEONBEN

In
THBEERTT BOICEATEZIHEME YFE mm TF, FATIHEME. EY—ILN—CHBITrIV+™

mm
T EHUCTBIRTEE . FILWMEZEANDT BRRICIE. EOBMUEANTEET,

FIARIRELBAIIRDESDTT:

1in 1 inch

17 1 inch

25 th 25 thou (1/1000 inch)
25 mi 25 mils, thou &EU
6 mm 6 mm

IW—=ILIEFRODESDTY:

o MUEEBNUDAEICIEFAR—IAZEANSNET,
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« RUID2NFRITHREETTY,

e EUAREERLDIABONERES (,) ZEALTLBETIE. EVAR (. ) EEAUKLCEONT T, &>
T1,5& 1.5[3T75VRETIIRACEKRTY,

39 FEXZa1—/\—

EBAZ2—N"—(F. TP (GHABERRT). BEFT T3 v, HR, 7OV ROAILTIT71IADT7 DL
AERHELET,

Jr{ME HRED BTy EEP EfRw BETR +EQ v-MD FIOU-MD ALTH
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391 J7Pa)ILbXZ1—

FrAIAF)
AN
e - ()] Ctrl+L
0 BRI AR 3
B T-FEERMA)

| r o if kr

= EREAITEE.LY Ctrl «Shift+5

;

AN - K9P 7 EUERM

L A% 2~()

SREEEIINE A >
A=k >
TR~ X ;
R-JEE(E

E18y(p)

SVG I LTI Am-HG)

JOwkL)

FuabAUn ko -4 T(H) >

W EZILE B S

LSO

T70ILXZ21—TCRZVYREROHR., 70OvY LREFTELS, FUYRERD 7 1 ILDFEHAHS. ESTAHMN
TEEI, BET XY —THAIBMEEELT] (GenCADL4A FER) §B3CEETEET,

392 REX"1—

WS DOHODEREARICH T BRMEIVY RRHD LT
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3.9.3 RRAZa1—

I - | &xe

RLCETFWN Ced+Z
LR Cedl=Y

BED
HEF Ctrl+F

LEmEG)
ES:LPoI-2Fr7i0

LA POAMS

FrbE =MD R TR M MR

u':ﬂ;.-"'ﬁ LIT:_!' ;'r!r

[ et S
& T-aam FrSy
g, F-AFHD ReF2
(. APU-EIeHR e
v mEER Fi
N oo Aie3
It ero-memsu

£ MEtIEERLORE 73
g, RENITLE OpenGUN ATTENG Fil

Sl LR Cabeofln AFTING Fid

A—Lt#EeE 3D Ea1—7 (3D [CLBEMREKT) DT,

3931 3DEa1—7

3D E1—7EMREET. YYTILERLIT:
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) IEI
@ oE2-TF
SFAIE) BEE)

W B RACR % FA FF et D

lllllllllll:lllf!

)

e

Ii'l'-l(.‘ll '_-'

Feagkenaws ELE ][] sugse LLLF LT T T

Zoom: 45.0
EiLF@ 2743 B

3.9.3.2 HEF v VNIDTE

UTOEBEF v VNXCIDBERXBEMTEIT,
. RE

e OpenGL (3D)

« Cairo (2D)

3.94 BEEXZ1—

BY—IL—EECHEETT,
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TP BEE BTV EEP)
E::j Jo b FUYHF) o

Y == X

O ZYTLY-1(2)

F-T7INEEIIVTK)

TFANX)
FEL(A)

(8
&I L

=HEE(D)
BEhEs-roMY)

FULEREDAT YA

#Hie ¢ QA8 E

Ty FEA(G)

395 FERX_1—
ROz DIEBET T,

l{F} WEE BFEN EEPR | ESu
BT (S

SBAT0)

EREINEm
2P~ TFOEREOEEL
SpAFDRE RO EES

Wil &S
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3.9.6 BREX_1—

RS

..
73 )
-
:
:
;
E

LETE B T r o, REsv-RTo=R0

B -G iRE

ROEENEITARE T, -

e JYyLTUVESATSYUDER,

o LAVPVR—IvDERTR/IIRT (REL A VPZOMEBROEERIR, ERETOEREZEIR,)
o —MATIIVOEER (BAIHLE ),

. ZTOMERA T3 VOEE,

o« RYLF—T71ILOIEMR. HwE (HLUBFIA).

3.9.7 IEXZ1—

g EXNF ESw BER  HE

= W HE
':F. F&T hF RN
’ . —
(= -
S o
B ETAT AN 07UFSA

BESRFE
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EEBYX_1—TY, FEROFEBNTETIEY:

e 1Y -5JVUvk 91X,
o TEILDOKRET L HBDIRIE.
o« Ry EDOTEERE.

o NVH - LI LAVENYT - R=X - LrvOoO—-/N)UED

i
i

398 Y—ILXZa1—

[
-
f II
I
i
1
1

i
c
T
I|
r

&
@ -—rr'l.'- 1
o

399 TV - Jb—Jb- XZTa—

M Y- | FFEY WD)
G~ FF{YL-MD) ;
4 :
- R vrroesrreTw)

2 DDA 7O0RY D ZBMATEET:
o THAVIL—I (BIREETT T DUTSYIDHEE).

. LIYOEY LT YT (LAY OM. 2B BMEORE)

3.9.10 NLFAZa—

A—YVYZa7IEN—T T VIER (Pecbnew ([CDWVWT) XZa1—~ADT7ILCIELRELET,
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3.10 EZY—ILIN\—IcHD7rIVDOEH

CMOY—JU/IN—I[Z. Pcbnew DELSEEREAD T O LI ZIZHELZET,

AR - S @ Qo @ g% e B R
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£ N

SATSUPERDI Y LTIV RERRIBIVRTIIVREI—TERA
<
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EEOBEE

F—hZX—L (R—IEEECT v )
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N
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u LAV R7OER (BERPICETZERELRBEDMDEX KL 7&K
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3.11 BY—JL/I—

CDY—JU/N—(3. Pcbnew T PCB ZZREI SZOHDIREY —ILADT7 O &ERHL LT

Select the standard mouse mode.

Highlight net selected by clicking on a track or pad.

Display local ratsnest (Pad or Footprint).

Add a footprint from a library.

Placement of tracks and vias.

Placement of zones (copper planes).

Placement of keepout areas ( on copper layers ).

Draw Lines on technical layers (i.e. not a copper layer).

Draw Circles on technical layers (i.e. not a copper layer).

Draw Arcs on technical layers (i.e. not a copper layer).

s & $3=z 1@ OBl Sit & &
H e NB B R H e

Placement of text.

Draw Dimensions on technical layers (i.e. not the copper layer).

& Iz

Draw Alignment Marks (appearing on all layers).
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- Delete element pointed to by the cursor
Note: When Deleting, if several superimposed elements are pointed to, priority is given
to the smallest (in the decreasing set of priorities tracks, text, footprint). The function

”Undelete” of the upper toolbar allows the cancellation of the last item deleted.

*

Offset adjust for drilling and place files.

===+ | Grid origin. (grid offset). Useful mainly for editing and placement of footprints. Can also

be set in Dimensions/Grid menu.

e JybTUVK BiR BEY-Y, TFEILLEDEE,
o« RYBRENTST RRT.

o J—k CER. XEB) IS5Tr vIOERLEDIERK,
ZFRDHIER,
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3.12 &Y—JL/I—

COY—ILN—ERREFEA T a v ERBLIET,

& Turns DRC (Design Rule Checking) on/off. Caution: when DRC is off incorrect
& connections can be made.

==== | Turn grid display on/off Note: a small grid may not be displayed unless zoomed in far

| r:q, enough
e
...IE.., Polar display of the relative co-ordinates on the status bar on/off.
mim
- In
+— — Display/entry of coordinates or dimensions in inches or millimeters.
| mm
-
.0
o (a] ==

[} Change cursor display shape.

Display general rats nest (incomplete connections between footprints).

Display footprint rats nest dynamically as it is moved.

Enable/Disable automatic deletion of a track when it is redrawn.

Show filled areas in zones

Show only outlines of filled areas in zones

2o OB Gl

Display of pads in outline mode on/off.

_J Do not show filled areas in zones

Display of vias in outline mode on/off.
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Display of tracks in outline mode on/off.

High contrast display mode on/off. In this mode the active layer is displayed normally, all

the other layers are displayed in gray. Useful for working on multi-layer circuits.

M W

Hide/Show the Layers manager

a2
S

Access to microwaves tools. Under development

3.13 OVFTFRIMXZ 1—&F o>l VRITIREEE

VORERDJWDOITBREDAVYTHFINAZ1—HEEE T, TEOARBEND—VILBMELRITERICLO>TEDD
EJE

chlE. RNOBRRLE 7O I =@#ELTT:

o RMDEE (A—VIMIBZBEAPRICEKER. X—LTY, A—LT7Dk. HB3VEX—LDER),
o« JUwRY1IDHEE.

o TEICBRLETOARIIYVIICED, BIEULTVLBERD/ISX - EREFIRETI,

MTFOROV—=223vkEdYFFARAZ1—REDKDICRRINBINERLTVET,

3.14 FHOEELE—R

JVFFIXMXZ21—2FEATB3HEE. 3 DDE—RAHDET, CNSOE—RICLDT, JYFFXEXZa
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Chapter 4

o)X D BIR1L

4.1 TUYVRERAOERED VD

—f&IC. BEERERYSYISTPAIVCEODTTIVRERICUYOENE T, ZOXRY LU SGES. O
REERT DEHIFEO>ERERTIT + 5 TERSTNZE T, Pcbnew (&, Eeschema F/z(d Orcad PCB2 THER L
ERYRJIST7AIVEGRHAHTETT, OERRNSERINZRY I IST71ILIE BRXOIVR—X
VRIECHIGT B TRV R EEBEFESIEA. TDRH. FRDEBERUEICED T T, COFEUNIE(CK
D, AYR—IXYLETYRTUYEOBEEMTAMTONT I, KiCad [CHEWVTIE, CvPch M DREER (TN
[CEAIN, ““cmp” EVWDRBIOT7TIVEERLE T, CvPch (FF Tz, CHBHEFALTRYRUIRT 7
TIVEBEFHFLE T,

CvPchb (3. ERBRDBREBETCHDT v LTI Y FOBEID U THEEZREFEL CTLSE” X5 v T T 7 1)U (stufffile)”
*.stf EHHNITBCEETRETT, (FAVR—IXVEDF2 Jr—I)LRELVTERBR I 7 1 ILANYVD T ) F7—~
TBCEMTEFT,) Eeschema Tld, JVR—XVFZEIE—TBIEVWSCERFRARICTIVETUYREIDYT
NDIE—EEKL. BOBEES (incremental) 7 F—3 YDeHICY T 7 LY XIEEF (reference designator)
EREIDHTICHRELE T,

Pcbnew (FZBEINZRXRY NI XST7AI)b .net & (FETBDEDS) .cmp T 71 IEHRIHIAHFT T, Pcbnew TE
BEIJYRTUYRREEIND L. CvPeb ZEEFTULHES TEBRDLSIC ccmp T 7T ILIFEBEHRINE T,

"KiCad C&(FU®»” YZ 27D KiCad FEEDTRNNDE(CH DI, KiCad DEFETIO—ZRL TH D, KiCad
ERERIDIBZYV IR I T7Y—ILRFRE T 7 ILEEDLS(CRIAT S M ERLTUVE T,

4.2 V) EROIERFIE

Eeschema CEIEERZ/ER L 2&(C:

e Eeschema #HRAUTXYRUIREERLFE T,

e Cvpch ZEALT. KYRIJILT71ILOEIVR—KXYEERIGT S (TUYRERTEATS) Jv b~
DY RICEIDHETEY,
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o Pcbhnew (FEBENEIND L. BEINEXRYRIINEZZHAHFT T, Fle. TVERTUIYRERIRITDOHDO T
FTIVEHRHAHT I,

ZTNNH5 Pcbnew (FBEBMCETCORELTY TPV Y RERHFAHE T, TV TFUYIFEBIZEEHTE
WREICEETE DL DTN, EIROEIZEIUMNAIREELDE T,

4.3 TUVREROEHRFIR
(FUYRRIREFRLLET) BERMEESNBE, RORT v TEROBSEINEEDEEA

e Eeschema ZFRAUTHFRRX VLI RT7rILEERLE T,

o BRROEERFRIVR-—KX Y EESATUSIBEE, Cvpch EEAL RIS TV RTFTUYRERDHET
FFNEED T E A

o Pchnew ZEENIL. BIEESNERY FUXNEBHHFAH (TYvETFUYREERISIEHDT 71 ILEBHRH
Adr) LE T,

ZNNS Pebnew (FFR T v ETFU Y SEBEBRICHFAS,. FILVERZEML, TREEHREZHIRLEI T, C
DWEB(FTAD—RT7J)F—2avEeFEN, B (PCB) ZER L. EFI 3HE. C<—MBNLFIETT,

L

4.4 XVEYUXRIT71ILDEHAY - TV =TV DAL

al

441 S rFO5KRvIR

.
POV hs 7O R TEFT,
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OH91LA7YT
Ty DR
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FEESRSE
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O alke
FybURHCBNESR L3
® S FybTU DT R
C &l

T-FEsER0EEE
M Lty Fosy b
® &5 A -TE IR
C #ilk

LR34 5y - ER0ERERRTohT. TEAfETENET.
¥ Ly E-F

Fy U Trolls

C:¥Program Files¥KiCad¥share¥kicad¥demos¥test_xil_95108¥carte_test.r| | $£8

Messages:

Filter: [ All

4.4.2 RAEIELA T3V

Warnings

Errors

Infos Save report to file...

JyvkZFUYROER

AVR—RVESLOCNEITIERLEDT Y =T
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Chapter 5

L1

5.1 (FU®IC

Pcbnew (& 50 DELEB L1V TIEET D EMAIBETTT:

. 32 (BB 0~31) DEMREDEAL 11,

o 14 DRABRMNRITOTULBTOZAILL TV

~ 12 ORTVICEI>TVB LTV (RE/EH. & 6): BE (RVE) (Adhesive), /\V 5 R—X  (Solder
Paste), ZJLDO XD ') —2 (Silk Screen), /\>Y5 VY XD (Solder Mask), 1— k1 — K (Courtyard), Bi&
(Fabrication)

- 2 DOEMHL 11 BiRANE (Edge Cuts), Y—I~ (Margin)

e 4 DDRBICIGU THEATEMBIL 7V7: OX 2k (Comments), ETEEETR 1 (E.C.0. 1), XETEFIER
2 (E.C.0. 2), ¥ (Drawings)

52 L1rvotvkr7v>

AZa1—=N—Hn5 Lrrty 7y TR OHCEF. THIVIL—IL - L1y b7y FEBRULE T,

BALATVOE. ENSORAICHEZRELT T, KERADTIZNILL VI, BMICRET S EHAET
ER
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bA¥ b TyF X
el S b)) EEEE =RE
HASL v |2~ |18 | mm
L1
£ Bahib a4
FCrivd [0 Off-board. TAME
FFab OO0 oOff-board. BEHE
FAdhes Off-board, HEF
F.Paste On-board. 3:5{(FE
ESilks On-board. 38558
EMask On-board, $EEEFE
| FCu | EZE v
| B.Cu | EZE v
B.Mask On-board. $E54E
B.Silks On-board. 3548
B.Paste On-board. 352
B.Adhes Off-board, BER
B.Fab []  Off-board. BiER
B.Crivd [0  Off-board. TARE
Edge.Cuts ST v

Foutll

5.3 LV DOM

531 BEL1Y

BAL 1Y (Cu) (&, EERS KOERAE (rearrange) THEASINDIBEDIEEL TV T, L7 VPOESIE 0 (RE
ERBDRVDEEL 74) THRE D, 31 (BE) TERNDDET, AE (BB 1~30) (CHBREEBEBEIT D EIFTETHL)
DT, BES 0 & 31 DHN BREAEEDET,

FEOEMRKRL 1 VIIRBIORENAIRET T, BAL 1 VIIABBIL—S — Freerouter &{HAT BBE(CENLEEE
B5%9, IRETI2)LDLrVRIGE. L17PES 0(CXWULT F.Cu & In0 T,

| FCu |

| B.Lu |

B.Mask

Svu)i-B
D.5ilks On-board. SEEEE

53.2 R7[CE>TVSTOZ ALY

120F9ZALLIVPRERPERSNET: —HRRET. ©5—HAHEETT., CNSPERATTF Tk
(FB” OEFEHMITSNTRAUESNET., HBLTY (RFEE) CBNATLB Ty ~FUYREBRLTL
3EZ (VR B FFZN) G ZOTYRTUYRHRE B andE. RPIEHESTUBES—HDL
CPCBNET,
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UFERTIEE>TVSTOZAILL AT TY:

& (R R) (Adhesive) (F.Adhes & B.Adhes)
—MICN\YSI T v (TJO—IF]) OFIC, SMD JVR—XY +EORERICD TS HOR YR
BhIECHEAINT I,

NS R—X | (Solder Paste) (F.Paste & B.Paste)
—BHICE) TJO-IROFIC, REAERIVR—IXVEDO/IRYRELCNIIR—I~ (DY—LN\VHT) &
FRIT BODDXI IV XD EENT BIEHIFERATNE T, BFEE. RAXE/IY EOHBRCNSDL
YEaHHE I,

D RD ') —> (Silk Screen) (F.SilkS & B.SilkS)
VRV EORFEEREZH L7V TT, AIRE BROBE, 1T L VKRR, REAOBRESLLEL
COLrPIcHEBELE T,

NSV XD (Solder Mask) (F.Mask & B.Mask)
NIFUVIREDT A RVRITTT, IRTHO/NYRECNSDLATDSIEEESH—7 (SMT) eldil
7 (RI—R=)) [CBRN. LIXSERRY REBDEOVLSICLE T,

Jd— k1 —F (Courtyard) (F.CrtYd & B.CrtYd)
EERAIENIC 5B T SEE BEBRS LU Y RIS —VICEMST BV EH BT RINRILER) &
BERECRITEHIFERATNE T,

& (Fabrication) (F.Fab & B.Fab)
EY TEOREAZTHEAINE T, (BE. ERPACERTINIEA)

5.3.3 BHOFTOZAILLTV

EIRAH (Edge.Cuts)
COLTAVETY Y REROANERBICFHINTUVE T, COLIVICEBESTNTULIIRTHER (5
TarwD, TFXbk) (F HOITRTOLAVICENT T, BERAFEEERT S HICOH. CDOLT1VE
HERALTTFT,

V—I Y (Margin)
HEIROIHIHNS /35— VORI TOER (TvIEITE) ERO NS 1V ERI LOHICFERTNE T,

53.4 NEL-TV

NSOLAVIEEERTHERATEII, BEHILTOEMINTIAD D 7 1 IVEEDZHICERLEED. BBREREP
OXRDIEREIRTR T DZOHNIBRE, EROBINIC,. CNSOLITVEFHATICERTEETT . UTIEZED
FEITY:

IX Y~ (Comments)
o EEtZEET 1 (Engineering Change Order(E.C.O.) 1)
o RETZHEIER 2 (Engineering Change Order(E.C.0.) 2)

. (Drawings)
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54 7POFTL1VNDER
BFDE SN DDDBETCT IF + THIEEL 1 P OBRATETYT

e AYV—ILN— (L1PVYRIv—) EFERAT S,

o EEBV—ILN—ZEFEHT B,

¢« (VIOZRMARSVTHL) OVFFIXZ1—FAT 3,
T L T F—EFEATSE (BIELT TV EDH).

« Ry bF—%&HHT B,

541 LAV VYXRIv—&HERALUER

L1¥ | #

» W || FCu
I [] B.Cu
M [] FAdhes
M [] B.Adhes
I [] FPaste
I [] B.Paste
B[] FSilkS
W [] B.SilkS
M [] EMask
M [] B.Mask
O[] Dwgs.User
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5.4.2 LEERWY—)U/I\—&HEHELEER

N AT

sy A || M BAdhes
M F.Cu (PgUp)
I E.Cu (PgDn)

Sk 0.10

] Dwags.User
B Crots.User
B Ecol.User
[ Eco2.User
[ Edge.Cuts

CNIIEEL T PEEEBIRLE T,
FEL A VERIRI BLOHDEY hF—ARRRINTT (PgUp, Pghn ILE—EDH )

5.43 IVFTFIMAZa—%=HERAUER

& J0-0BEEE >
-\ E=oms X
I\ ESE0ER >
= FRLAYDER

Q] += F4

JVFTFIARAZa—NS “FELATVORIR” 28U, A Z1—DrYRD (LT7TPDER) 2RTEI,

b1 POER: X

B.Adhes
| [ FAdhes

. B.Paste
- F.Paste

B.SilkS
l F.Silks
B 5. Mask
|

Chrgs.User

Cmis.User
I Ecol.User
Ecod.User
Edge.Cuts

55 E7VALTTOER

BAY—IUI\—T EREETOEBM7Zr IVRBIRINTULDES., “E7OLTVRTPERIR” 773 yR_"ay
FEIRAZA—([CRTRINTT:
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EJE

o RYLDII—T&ERXRY IS IEFUET,
¢« “TITAILE" DRYSISABRFEFEL T T,
° j._-ij‘-‘(g\ {ﬂ?’@*‘y FDEZEEDD?%&?O

Xy OSSR (CE UTORBZEEELTT:

o EfgIE. E7E. EPRVUIL, vroOEPRE. vroOEF7 R I,
« DUPSVR (NRwk, BiR (FREBET) BOER).

o BECHRES(C Pcbnew (I, YEREZ(IRET SEHRDR Y MCHBT DR Y F I SRR > TEIR/ IS A —F ZBE
HICEIRLE T,

8.3.1 ECIR/I\SA—SDETE

B#R/SSA—5(F “THAVIL—ILIF 5" TRRLET: EPAZ1—N—H5 “THIYIL—IL" - “TH
V=" BERVET,

832 XWKOUSX-IF«~H

“FHALIIW—ILIFT 18" D “XRVRISRIFT <" HTR—ICLD. UFDTERTEFT:

o X EISZMIEMETZIFHEIBR,

o BIRISA—FEDRE: VUV 7SV BiFE. E7E. EPRVUIL, vrOOEF7E. vroOET7 R,
o RYKISXDTIL—F1b,
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FAu-)l I749 *
go-/0L FEA NN
FukdS:
JYFSUA WEE EFE E7 FUL I{J0EPE V{70ETF FUL
Default 0.2 025 06 04 0.3 0.1
-] ARz LIcEE
K=yt
(£0 v *(£0 ~
Fok 9532 Fuk 953
Default Default
<<
<< 2THER
2TER >>
Audr-3h
REGRNE: “ OK
ECHRCDEE: 0.2 mm
E 7 O8] E 0.4 mm ol
24008 7 DEME: 0.2 mm .

8.3.3 JO—/Nb-FHYrY - b—Ib

“FHAYI=IIT+5" O “JO-1NILT7Hr Vb=V 5TR=ID

« ISAYRET (BVH) /RUw RIk—)L (BH) OERRT /.
« YA OOET7DHEBART /A,
. BIREETICNT SHAR/IVE,

RE>. UTDEDTTY:

BEURIMEL D ENSVMERSH O ZHE(E DRC IS —HRENTNET, TRII2FBEHODITR—I (HJO—

R - Y1 - )Jb—JU) TT:
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PN TF5 %
291052 1745 [JERETIIIET]
EF AFran HER |l
T54 2 FEFBVHIA L Fii-JLBH) BB (mm: | 02
@ F54 YU FETRRLE . r
- . N EEFE (mm): |04
O T34 vFRYFETER T - =
BAET FULE (mm): [03
T 70EF: ) :
. YA IOEFE (mm): | 02
® T1I0CPERL B TAIOETE (mem): |

Ow{onErEsa BATI70EF FULE (mm): . 0.1

TECRESAINASLETELNASLESEOER
SECRUTF 22l bRy R ISAACIVBATRR T SILLT2RY.

NATLET $4 7 NAFLESE:

FUOE: ZH0NESE, FI2lE FobISADEFEREINRT

HE Fui L]

EF 1 1

EF2 ok 2

FF3 AoER 3

EF a4 (5 X

EF5 W s

EF6 5t 1

EF7 R 7

Ere s

EFe [k

EF10 R®10

EFN fEEn

EF12 @2

Aoytr=3i:

e £RIRE: s [EEoa]
ACH MR 48 0.2 mm -
@@ iE: 0.4 mm ot

A0 F OB 9E: 0.2 mm

CDITR—ICEDEBIGEETHAID” A hVD (EE) " EANT Bt TEFT,

RIS, XY D507 71V MEEEAETY BH00(C. EEICHBEERRLTE TREBRIBICEAT S
CENEETTY,

ChE INSVEIREI XA Y EMROSNERES THIINEESEONK DB L WV (critical) ARTRICIIEX
ER

8.3.4 ET7/ISA—5
Pcbnew (3 3BENDE P ERVES
. BECT BEOLT),
. TSAVRERERYYRET,

« ¥1OOET, CNERVY Y RETICETOE TN, AMIDOL 1 PHSZEDRAFEL 7 P ADERICHIRINE
T ENSE BGA DEVEREAVARAIDL I VICERIICEEBRRLTULE T, BEZDERIIESIC/N
LK L= —TARBRISNET, TT2FIETE. EFPRBEACRVILMEERD X T,

TI#ETE. ETOETE>RCRYILOEERF>TVET,

SO0-=N - TH1Y - Lb=ILDITR=IT, CNSOETORNIDEEIEELFIT, CCTIEBELRELD
ENTVETHRERLEICEDNDE DRC IS—HREREINTE T,
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8.3.6 ECIR/\SAX—~H
HABRINIRNDERIBZEIBELTTI Ve CCTHEEULMELD BN VERENAER EICEDNSE DRC T
S—REREINTE T,

8.3.6 "¥HKUrX

NAFLETF B4 7 NAFLEEEE:

FUILOE: ZH0DBRE, 7740 v FAMEFERINET

FROEBRSLCETDY A XEFTEHTAALT “HEE" IS EMNARETT,

EF1
Er2
EF3
E74
E7 S
E76
EF1
E7s
EF9
EF10
EFn
Eri2

BiE Ful

0.3
06
08
1

1.2
14
16
18

@1 02
B@2 |05
B@3 |07
-
@5 125
BE6 15
mar 17
B 2
&9

B0

A&

B2

SZXDEORDD (CHBECIHC TINSDEZFERTETET,

8.4 EHARYHILT A

8.4.1 MECIRIE

EEIHRBETRELEEFEAL. RIME>CCTEXZEICE>TTEUL,

iR 9 dHma. WEDRY D

=<1y} 52X 1 S22 P52 3 D52 4 HS2X 5
mm 0.8 0.5 0.4 0.25 0.15
mils 31 20 16 10 6

8.4.2 % (VU775 URX)
==l {y] D352 1 DSR2 P52 3 HS2 4 HS2 5
mm 0.7 0.5 0.35 0.23 0.15
mils 27 20 14 9 6

BE. RNOUTSVINER. RNEBRIBIOOMEEEDET,

8.5 ZDDAE

8.5.1

ROERER/III—VDfE

e U7 ZVX: 0.35mm (0.0138 T2V F),
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o ERfRIE: 0.8mm (0.0315 1 > F),
o IC HKLTEFD/IY FERR: 1.91mm (0.0750 1V F)o
o T RUU—FERRD/I RER:2.54mm (0.1 1T2VF),

o STV RIRIE: 2.54mm (0.1 TVF),

1 2, 5Amm [->1000)

8.5.2 IRAERILE

e DU SR 0.35mm (0.0138 T 2VF),
o ECHRIS: 0.5mm (0.0127 TV F),

o IC DY RDOER: Ny FEICERE 1888 E. BDORFOBINERERECT S LHIT/\Y REHE
CULFET (1.27x2.54 mm — 0.05x0.1 T F),

o E77: 1.27mm (0.0500 -1~ F )
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Dim : 1,27x2,54 [->500:<1000)

Lafgeur
0.5mm [->197]

8.6 FENECHR

BCIRDBEIEMLZ Y ~O— LTS BWE—DHEFFEEICLDFEFIDT. FERIGFEHF I ITHTETIHENK
<HDFET, IR, BRETTFEBREHNSFEHETHROTZIESHAUVVTL LS, ZDHBE. EBRELEIL, 7
FTOJBRETIIINERSDBMUCKREBERDLSICLE T, ZDET. N (sensitive) (ERIREEIRIANE
TY, EODITHREIR. BFERALELEZHOETEMBEEITSZIETT, LA L. BEERKRE IV ETUY
FOUBRDICHIDARERBELEBT I, BRECE(IC. BEERE 9HD T D IZERDREPLHEHRIRICHEIL
5. BODOEBREFIEECTHIRIDIEREHALVK CERBSANSBTL &S,

8.7 ECHRIEALI (DS IRHKEE

%

i[3 MIVECED, RYLENASTRRRTEFTT (R RIREHFEDERRED Vv I THE. MET B
YRR S EREINET ),

fetgE {ERARE DRC (V7L A LTFIVvILTUVE T, DRC IL—ILICES LIEVERISIER TEET B Ao N
S52&ED) YO LUTDRC ZEMCITBICEMNARETI, LA L. CNEERINTIEA. FHRELIHEICDIHER
LTTREL,

-

(S

NIV D7+« TTHBHA. Pcbnew TESYVYRILEXRTIEDCEMNAIRETT,
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8.7.1 EIRDIER

\RIVED YWD BERBEBIATE ST, FIREMIE/ Y RERFMOREE TEBLAIThEEDF
T Ao ENIE Pcbnew M (DRC TFIWI I BHIC) FRERDOR Y S EIBELLTNELSHEVNSTY,

FREARDIENEE. Pcbnew (I—MA T30 FBRKI VOB 7TFV a3 Y TRELZABDY VoERRLE
o (VVDIE. REAVWKERD/NY RADY VY IONSIEICRESINT T ,)

STWOVYO, DAYFFIAAZ1—FRERY bF—CREELRTLI I,

1

N Fel

E208T End

b

BYTERE v
A== EEET3rOER <
E20BHEEE

ERE0ER LS
Bz »

il k] »

TE XENS <

8.7.2 EIROBBMSLURSVT

\RIVBTOF « TOB, H—VILABHINEROERIIRY ~+— M TBEISE 3 EATETT, i
WMeRrSvIULREVWEG, Ry bhF— ‘G’ EEATIZCENTETT,

8.7.3 ET7DEA

AR ER AR DI (CDIHRDTTECE TP EH/AIT D ENAJRET T
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o« RMYbF—V
o WHHRY bF—ZEFEALT. HILLEERL T PATIEZ,

8.8 EIREHIUET7Yr XNFEIR /Fw&E

BRI 23/ RED Y w D UTIZKs. Pcbnew [FZDRIGT SR Y TS INSERY v X ET7TEEBERIC
BIRLE Y,

BEICRZLSIC. 90—/ THAY - L—ILDITR=IT, BRSITCET7DFRETr X&EMLT “&
E" TEEY,

. EBYV—ILA—(EHBROYFIIVYIRT, BERELVOETOY X% B hSBRATEET,
. NRIUATOF TOR. (REOIEREICE 700 AR IYFF X kX = 1— NS EEOREESE

BIRAIAE T I,
e I—YREFTITFIEDRY I SREHBVIKENMENEESSENHATEET,

8.8.1 _LEBWY—IL/N\—DfEA

BCEE: 0.250 mm (2.84 mils) * ~ | F7: 0.60 mm (23.6 mils)/ 0.40 mm (15.7 mils) * ~ % )= Es 0,0025 mn

- |
N 4]

He o 1000 mils (025 mm) * v

-~ I BREDER, ¥R * G773k ORY kD5 JBER
RDOETY,

ES: 10,00 mils (0.254 mem) * ~ |
HCER: 10,00 rils (L2540 rrmy) *
B8 15.00 mils (0287 i)
HCER: 20,00 mils (0L508 mimy)
B2ER: 30,00 rils (0.762 rraimy)
BEER: 40,00 rmals (1.016

EAY SEHBORIR, VX DODRYIDEEFEICRYEDISX
ECY, MDERFTO—/NILTHT A VIL—ILIT NS5 AN
UTCECHRIEC I,

i = & a ¢ f

:_"?: 35.0 s (VB9 mmdy” 25.0 mals (0U6E mm) *

I C P XOER, VR F GFT 7 RORY kD58

BIRADEITY,
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¥ 7% 35.0 mils (0.89 mm)/ 25.0 n

¥'7: 35.0 mils (0.89 mm)/ 25.0

¢ 50,0 mils (1.27 mm)/ 40.0
T2 100.0 mils (2.54 mm)/ 90.0
C 7 125.0 mils (2,17 mm)/ 1200

C T 150.0 mils (2,81 mm)/ 140.0
|

FERIBETY 1 XDER, VA SDERVDEIEICRY ~D
SXETTY, MOEEFSO-NILFTTAVIL—ILIFT N5
AALEETPTETY,

==
-~

B2 RISEOBE;RIR, BFORR ETERERDDES.
ZOHREIR I DERERCIEICED X T,

) E: 20,00 mils (0.5080 mm)

1w RS XO=ER,

B&A-L

X\_.LAG)E$RO

8.8.2 IVFFXMAXAZa1—N{FER

FARACHLOT 7 XEBIR, H3VELAICERULZE P LB EIRA Y N EBEITSCENTEET:

= bl

IE® 0.25 mmEr HIIAEESR
BCH 0.2 mm

BC5 0.5 mm

S 075 mm

ES 1 mm

B 1.25mm

BCS 1.5 mm

S 1.75 mm

S 2 mm

ET 08 men (04 ren) 2y RIS AEER
ET 0.4 men (0.3 rrem)

EF 0.8 mn (0.6 rrem)

FF 1 mm (0.8 mm)

FP 1.2 mm (1 mm)

EF 1.4 men (1.2 rrar)

ET 1.5 men (1.4 rem)

F'F 1.8 mm (1.6 memi)

EF 2 mm (1.8 mm)

ZHOEY (FRERR) b7 XEZBLRZVWEE. —BRUVIEL. MEITIVEARH IR Y FAICKENRY

M M
“ r |

P v

i PP o P[0

LR HEEEE E
ERSETE

Endniin kS
L 3
B9 EFnso-KEn

e »
A REr S T
phika 3
B F4
T=LAy F1
Z=L Pk F2
F1-0EEE F3
BRI-4L Home
A=LOEFR »
T FOAF: »

COSREFERIBCETYT (JO-NILEEEER),
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8.9 ERDIBEHSLUEE

8.9.1 FHRDEE

ZL 0BG, EREBERNMBBELDET,
¥RECHR (1FEH) -

S

FROFIDELS(C. BEHFEICHVERITTREIISE. Pcbnew [FEBMICHVWTRSEHRZEZHFRLE I,

8.9.2 SJO—NILERE

“EARREETOIO—-NIVRE" 770503, BFREGO Vv IITBERY TPy IFILTRRINZIVTFX
EAXZ1—-hS5T7OCLXERETT:
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S EEEYH

= L YDER

f= HYMEEEE :

I\ ESEEZE

I\ ESE0ER >

W AR >

37 ESLTOSO-/RE

o I57Etr >

R, »rrvrormss T
EE >

“BRREETOIO—NIVRE” (CKD. ROTO—NIIEBETSCENRTETET:

« MABIRLTLIBRY I,

« Bk,

B PDI0-/(IBE W
WHEDERE:
REO=yk Net-(CH1-Pad9)

WEDQFvRISA: Default

EEDAE: EFE |EF FULE V/JO0EFE VAJ0E7 Ful

Ao bS5 AMHE 0.6mm 04 mm 0.3 mm 0.1 mm

WBEOE =i = 0.4 mm k= =Eie

Ho-PBREDA T3l

AR C L - [N o

@ BEDFy MRSLETFILRyMSADEERTTS
O £TOEBETIRYMISADEERTTS
Q £TOFF (BEIREQ ns0xy b SAEE Ty -
Q£TOES (KPR LI hsn®y ISAEEEY -
oK Fyutll
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Chapter 9

1S T1T - JL—5—

AIBSODFaTI—F—%FS5E, WEFEIRRLESELTULBRNRI—VUMEEL TCULWIERLEO T LEHL
NDFBDH. ZORADZEEDALDOT, ERE T (O HWRNICERTETE I,

RDE—RRYR—ETNET:

o EREAE/N\TSAERRECOBMI ST TIIORETNOELHEDSVERET/\7S5 1~ (EifRSR) L. B
BRTOOV7SVR (ERE) MERDEVCEERLET,

« HUDIFEIVWCERRICIEMI S 71T LERUHZES ERBTT
 FERERFESYOADICA>DTEDRALCET, BIILSERHTT,

9.1 =%E

TS OF«TIL—F—&FEIRIC. RO2DEHRELTFSL,

VIADHREDIT SV (AR EREIBICE THAVIL—IWIAT7O5Z@EET, DU EE
VADT I AIVHMBEEFZHEEBONBEICL TS,
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e * OpenGL(3D) E— kO

FEAUN-I IF5

F0-150 FFA -

- LN F

Aut-

SUTIST LN

FybIFA:
T T
‘ JUTSUA EEME ETE KT FUL Y{J0EFE Y{J0EF FUL|
Default o5 o5 16 06 0508 01z '
POWERE 028 a8 |16 j06 0.508 0.127
& LIS ECBE
A=y
" =0 "=0 5
Fub T3A e Fyk T3 A
Default Default
/CTS Default fCTs Default
/DTR Default /DTR Default
/PC-CLOCK-OUT Default fPC-CLOCK-OUT Default
/TXD Default <<< fTXD Default
/pic_sockets/CLOCK-RB6  Default fpic_sockets/CLOCK-RB6  Default
/pic_sockets/DATA-REBT  Default i /pic_sockets/DATA-RBT  Default
fpic_sockets/VCC_PIC Default /pic_sockets/VCC_PIC Default
/pic_sockets/VPP-MCLR  Default /pic_sockets/VPP-MCLR  Default
Net-(C2-Pad1) Default Net-{C2-Pad1) Default
Net-(C4-Pad1) Default Net-(C4-Pad1) Default
Net-(C5-Pad1) Default Net-{C5-Pad1) Default
Net-(C9-Pad2) Default Net-(C9-Pad2) Default
MNet-(D1-Pad1) Default Net-(D1-Padl) Default
Net-(D10-Pad1) Default Net-(D10-Pad1) Default
Net-(D11-Pad1) Default Net-(D11-Pad1) Default
Net-(D11-Pad Default Net-(D11-Pad2) Default

REO R WERTE:

B4R M & 15 0.254 mm

7 Of]ME: 0.889 mm
740 7 DEME: 0.508 mm

F11 F—Z#HURELT T,

vl

BRE* AZ1—ATF3Y R” - FvV/INRE OpenGL(3D) NIBZERIR, &
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B . 5o =0 e

=L A2 Alt+F1
A=b FIHO) Alt+F2 Y
A=y MF) Home
HimiE(R) F3
3DK3-7(3) Alt+3

FyrD—REETIL)

EEEr I AEREAES) Fg
=@+ /(A OpenGL(3D) AYIE(G) F11

EEEy Y AF Cairo(20) ANIEIO F12

MRS HE 2P0 08

9.2 /{5 — VitiE

=B — Y L EBMCET B, TYISIF T - —B— RV N A X F—ELE T H— LB+
F(CEDD, Y—ILDRBIRRXFT—I IN—ARTRINT T,

R ERRI B(cld. 7rTL (R =2 E7 (B&fL) LTOVUYIITBII PATLICVIRES
DETX F—ZHLET. MLLERII. BIEINET7ITLOXRY MEREEDSTL £ 5, ERLDAITLEVE
FICOUYOIBIN X F—EHITERY FEFRRLEVERERBLE I,

FotR/ A5 — Y DR ERDBIZHICVIOREBNLE T, IL—F—([FE—RICLDT. (/I ROLIE) BIHES
WEEMITASH. BRURER/INII—VIREBET (BEN) EHLDITT. YVIORDMPEEVNILSET
B3TL& D, VIORA—VIERBBRTIES L, MLOIISNEET AT LEBTOMUENESTUL & Do

ARV MERERD/INVE /ERINI—V/ET7 (BEBENRN) LTOIUVITBZICET, b—FTrV0&EKRTLZ
T, AELVNECBRTOIYITRE, ENFETICI— RSN IAVREBEREL. BEOIL—FT v VI &EKT
F9,

W—F a5 &RIEL, ETHOEE (HLDIFSNET71TLHEE) ExICETICIE, Esc &L TS L,

BARDIL—FT « YOFRIC V ZHIN. AFVVIICLBIVTFIRAZ1—N5 BEETVOREZRIRIT S L.
IW—TNEER/NT—VORECET (BEN) REMIT, VEES—ERITE. BEMNEETPITHZT T,
ECTOVUYOULTEETREM. L—FT 1 VIHRRITSNET,
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JEBITA AYTFIXAZ21—H5 BEBROFEEEXB3ERIRTBCL(C, BIEORVIDEIXY DA B%E
“IL—k (KFE/EE)” TR ‘B (45 B)” ([CIBXET,

EE
FIFIETIE. W= —E@ 71T LOFL/ FEANRFTYTIUET, AT VL W—FT VT hFERIGT
17 LOEIRTP(C Shift ZHUTRITDC ETEMCTEEY,

9.3 ~SVIRBEETY 1 XDERE
NSO/ ET Y1 REBMICRESL@IV—F + YIRCEET B, W< DDOTERGDE T,

o B KiCad Y3 — kA wv ~EEHIT 3,
e WHEIHIH., IVFFIRXIZa—H5 HXY LEBRIEEREIRT B,
e AVFTFRIMAZI1—D EIR/ETIBOBROTICHDITITIAZ1—NSFHERINLRBE RS,

o BV T L (FREBICEFESINC/IF—Y) OIBERUICTBICE, AVTFIRAZ1—D Big/ E7
EBOBRROTFICHBITTAZ21—NH5 BALS v OREERAZRES,

9.4 KSw4

W= —BEFEIA YL, O—F— EPERSYITELT, PIT7LERSYITBICE Ctrl F—ZHL
ERSTPATLED VDT EN G EZBULTVYIOIREEMNTI JVFFILAZ1—H5 iR/ ETROR
SyOERUET, BEIUYITBICETRSYIEERTI BN, Esc ERULTHLELE T,

9.5 A3y

W—5 —DEHEF. EHRE— R CTEKREP. EEBINIVFTFINXAZI—NS BRA T3 VERIC ETRE
TEET. RDESED+ VREOHREATEI,

73 VEUTOEDTY, :
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ATzay
FSudEmyaAE-F | PATLOBE v
OeEt-F Lo/ EE@:cEEEL)

b

OEEnsEE
HMesuissak

(= ST ELVE -1 E- )
bAoA MR LT3
CIDRCEREHETS

ClaUETET

EEEEELAN 5 =

oK Frotil

e E—F-JL—5—MDRC BRZEEDLSICIHZRSNBIRT S HBLDIT, REBLRE. F)

« ETVORLDIT - BYMDHE. ETVEBHNEIVEDE LTHRON, BLOFICRD > TADISAD K SICERS
ns

« BEIv VT -BMMETBRE, LI -BEEVERLOFBZANDIC, ERULCEREREY (FIXE, /(v
) o'3(ICERITES

o ROSEREHR - IL—T « VORCEEEHIRT S (FIRIE FHLULWERABEOEREFACERTH I L
HERLIBE. GUVEREHRTND) EROHBREIBFANICITONS (REIL—T 1 VIHORIRDIRR &
ROBICHBEDIIFTHTR)

« BEIRYOSF DY (RERE) - BWLIBE. -5 -3 HECTFFTUEREERTILSIC. Rvk/E
TEBEFNICRET 3,

o TOXYERL—X(CHE - BHDZEE. IL—5F— BV DHODFFFH U ZERE — D DERHSEIRAE
HESEHEHBD (FSVTE-F)

« DRC ERZHET D (BEEME/\TS1ERRE—RDH) - DRC IL—ILERAH D CEBRIRIT S &S
593
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o BREERBELAIL - IL—FT v VIFRERLDFSNEERIFZEIL—5 - NREILT SREEERT 3. BLERR
BB AWEAMUTOEWIL—FT 1 YO ZETSCEEBKRL (EREL). BULERRRELLANILIEED+
PFEHURBIRCELDRIL—FT 1 VIITBEERBKRLIE T,
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Chapter 10

SR — > DIER

BEY-VE@NE (BARYTY) (CEDERSIN. N (AERBORERYIY) 280HBCEMARETT, Y-V
FEEL AV ERET I ZAILL AV ICIERBIRET T,

10.1 BEL 1V THOY—VDIER

ZFDBELUEHREHICLS /Y R (BLUEKR) ORI DRC TVIVYRFIvILET, Ny REERI S
(ClE, Y—VEZEDBRILITNELEDITEA (FERT DT ), BE Pcbnew (JIREDERMREX 23R T
VEBHFEIROZEDRUICERLET

BATVaVICBRACEAASD D, ZNEEZ(CEHADOBHEBEICEETZIENTT, ULHULLENSEREBEREALCE
DEFEDFTT,

SERRERMET 3. BEEIBIECPDEITDTELEL. UTOHBECHOHFI—VYDEDBLETVITT:

o« V—VEDELIVYRERTIBHEE,

« DRC 7 X &IS58,

WRISEFI @Y FOEERICIE, BEV-VDOEDELHBZIVEBEDBELETOLITNEED I A, BiEY—

Y (BREISDVRIEZGERE) FEEXRY CERINTVET,

B@EYV-VEERTBHICE UTFTOCERRETTY:

o IITA=T (RY LR LAV) EFIRTD, LIVEUDBITRYRENASARIEBCER>REAETIE
HOIEAD. HFLLWEETY,

o V—VDEREEMT S (Z5LEFVE, BRVDETEDEINTY),

. ‘)‘-‘J’E%@D?ﬁjo

Pcbnew (FZTHY—VEZRDBELT—DCLELSELTT, ELTERER, REGOBETOY IPELELLED X

o LML, HBIRETIBEDBESINFICEODTLIDCERH DI, Flew Ry RBEFEELLEVWY—VITHES
N, MIZUEHERELSCERB DT T,
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10.2 V—VOER
10.2.1 YV—VBROER

‘H—Jbﬁ EEALET. POT1TLELAVRE>EHRL AP TEITNEED T A, V-V HNEDIERERD D

RHICERIVED VDT R E, “BERY—YOTOIT«" F47O0RY IO XBEETET,

x

EEV-ynFoNTS
LA b Fub I )lA-
L ey M cnonet- R
JGND_P '
B 8.Cu /GND_A £TERITYRED ~
Net-(C1-Pad1) B
fGND D FETFYEIIA:
JGND_H |Neb*
/VA_+12
VA +5 Fry b MIA:
JVA_-12 . |
/VD_+33
/VD_+5 .
Net-(C3-Pad1) HI5ER
Net-(C10-Pad1) v
Eria
QUFSIA (") KyrEs: BEE: AEDAE:
002 | [#-wnuu-7 v| |0 D EEEE -
BAE (") F-vJLU-7 EUOELE-F MEEDAF A
001 | fokmsomuzsyAcy: YT v| [nwFvgr
T | w60
BL v -8 () 16 v
R4 & = ) |um
eDyV-VCEEEII AR5 oK vl

COIAT7OTRYDIT AERLESETBYV—VICETB/IISX—IEEBELFTT, :

o« XV

« L1V

« EDELATIIY
o NYRATTIIY

. BRE

RICLAVPLEICY—VOBREERLE T, COV—VOBRIIRVIVT, ENENOATEI Y vI L TER
LET, REOATESTILIOVYIOITBRIERUIVDIERERT LE T, AR ERT RO U BZE(CE TN,
Pcbnew [T O SBRRICEIAY REEBMLE T,




Pcbnew 86 / 151

f

N
xS

il

o V—INEDOIERE. DRC IV ~O—IIE7 D5+ T TY,
e DRC IS—&1EBELSEA% Pcbnew (IZFHI(FFEE Ao

V—VER CEVREENTORY TY) OFIERICRLET:

10.2.2 B%E

B @RSV — Y OHRICNESHY — Y EESHINEESHEOWEERHDE T,
CNINS Y — U AAEFHY — Y LD EBEEANSVESICTRETT,
BEENDRTE:

BEE:
0

RICHERLET:




Pcbnew 87 / 151

ZEDRLE:

10.2.3 Y—VOEDE

V—V&EZEDEIH. Pcbnew @ETOREGDFEZHIRLEI T, Y-VYEDELIVYREFERTSICE. Y
—VDwmeEaI IO LET,




Pcbnew

88 / 151

BEER
AR TAI M ERTYT G

Bl-EEN

E5 ) L

Y EREEEM

LAY EC-VEES

& v-vozuisL

& e M

B, mEssELr-vEEs  Crl-M
Y-yIONTIERE E

U= EEER

Y-lLmEET

G-y

JubFUsOisEE EE

) & B &

r—‘
N

ETOV-VEZEYIET
£TOV-YOEYIELIVTERIE
EELAPOER

=3

At A

AL Tk

F-0E%E

BEIA-L
Z-LDER
Ty FDEF:

H D 000 i P

X

] b

Ctrl+B

F4

Fi

F2

F3

Home

PI—=VOEDEL AVYRERTLIET. RUIVARBCHRIBRAS S HBENEDBEUBRERICRLET:

RUIVERDBELUREEBORERTT, V-YRBOERDELERADNDEBVET, CNlE. COBEBCTD

TIXTCELEVZHTTI:

o BEORSIBAREFERL I T,
o IR, COFEFCEDELDORBREHDITEA,




Pcbnew 89 / 151

10.3 EDERBLA T3V

JYPSYA L) oFEs: EBEE: ABOBE:

| 0.02 $-TIYY-7 v| o J emax -
E0E(): $-TNYY-7 &YIHLE-K: ABOATA s
001 KoFEensypsya(y: (WYY ML
I r-0RL-vv7 |00 | emrass0E:

&L R T 16 "

0.02 |

RFEZEDBIRICIE. UTEBRIIBERHDET

. i’ioj’s‘\‘b@%_po

o« DUV SUXHIURNDERIE,

o U—YAED/RY RERTTE (V—YNDERHD /1L ).
o U=VILIB—=Y (U—=VILUU—=T) DI X—5,

10.3.1 BEODRLE—R

RUIVERBEIA YV REFERALTY—VEZEDBELT T, E55ZFALTEZOR/REFLC T, KUY
T-RTHE (BEHOEFHFNEV) BNEBFEEEIX Y EFERLE T,




Pcbnew 90 / 151

10.3.2 DU 7S YXBLURNEAIRE

DITPSVXCEETETERI BT VY REIDELLARTVT VY REBIRIBERUVTL & 5, BR/NEHRDE
(CkD, NSTBELOVBEFBRITDOEREMRIEL T I,

O

C1omg

H
DERKRETETZIET—VILIT—VDIAR—D DK SITNSHEEREERT B ERTEFTE Ao

1033 /N RATFI 3V
IR BADEFRHDEY —VICEHD. BRATD. HB3VWEIT—VIL/IIFI—VETBENARETT,

o Y RADEGENEV—VICEWIBE., /I\VIRIFTEIONVIRENEEICR#ECHEDICERHDFT,

o IRV RADERENEY —UHNSERNTIIBEE. V-V EDERIIFDIEVNTVYE—SF Y RICIFESEVTL
&£ Do

— The zone can be filled only if tracks exists to connect zone areas.

— Pads must be connected by tracks.




Pcbnew 91 / 151

o« T=VILIF—VIIFFLLEIHTT,

— Pad is connected by 4 track segments.

— The segment width is the current value used for the track width.

10.3.4 Y—VILIF—2 (U=VILUIU—=T) DIISA—5

#F-IMAN=-2

Iy FEIOIUPSIA (mm):
0.508

Aiti=748 (mm)
0308

Y—VIWIT—VHREIC 2 DDIASA—IEHREISCENARETT:

AR—O0E

— NvRED )
_ IUTSA

10.3.5 /S AX—50DEFER

Y=YV —VADOBHREDNEERBEY -V DRIMBEL D EXELLITNELD T EA, TELFNE N5
EERT B EMTEEXE Ao




Pcbnew

92 / 151

ES5IC. CDISSA=FFRENRYRERETIIDERKRTEBETDE (SMD AVR—XVRCERATS/IAVRY
AZNESHE) INSWVWRY RADY—VILIAI—VEERITBDCENTEEIEA.

10.4

Y — VHEAN DY D IR EFEIHDIE

V—UNITICFRELTUVEITNEED T B A, IDREMRE (V—VYREOIERDELURE) ZEBMI 33

« IFEONERERD v DO LTI,

o “GIDREZMIEM" ZFIRLIT T,

4
i
&
e
£
i
@.f: 3

o FRRANEEERLE T,

BEER

St A e R
FRL-UEEN

HHEEEEM

LAV ECI-VEES
V-DDEYIEL
V=UDEYIELERIR

V-UERE I
HEREELT-VERE  Crl+M

V= ONTAERE E

Y-k EEelk

HeP2 00 Ww> s FE

X

Y-y

Ty DR EE
EEDERE
BEIENER
(R4 POER
ks

A-hAy

AL Tk
F1-0EH#HE
BEIA-L
A-hDESR

Ty DR




Pcbnew 93 / 151

10.5 NEDRE
NEICIFRD K STHHEIEMNTIRET T :

. AFIDEBEIE S,
o AEHIBRIITEMT B,
o EFROYV—VEZEITIDREEEIMNT B,

RUIVHREL O TUVBHE, ENSE@BEEINT T,

_d mEnm BN >
o AAREEEEE ¢ |Gk srouvrormesn T
@ Rk-vEEm @ =2tov-vezyosT B

CNSEERITIBICE. AHBIVEDZEREI VYOI L, BUKLIVYRERRLITT,
DFRMEENEREBELZFITT,




Pcbnew 94 / 151

RUIVHEEEINTVE T,

10.5.1 ECY—Y~MIEM

BALCY—VICY—-—2ZEEMULET:




Pcbnew 95 / 151

RIZBRTY:

10.6 Y—VINSA—SDIRE
V—=UNEERD Vv DU, “Y=VNRSA—SDIRE"” &FERITDIE., “BEAV—r07F0O/\T " SorF70O5HR

VO IDEEE T, PSS A—FZANAIRETT, Y—YMITICEDBEINTLBESICIIBEDEUNRE
([CIEDFET,

10.7 BIRYV—VEDEL

EROEERTERIC. ECOV—VEZDBELIRIEIBEDELE LLITNUEED I EA. ROLSICLET, :

° /—_ﬁg \J@ ((:d: D\J\\_\/@‘y_ﬂ-lgiiibga—o
e AOVUWOULTCAVFTFIMAZa—&ERRLIET,




Pcbnew 96 / 151

E[;, b Uy RSB E 1

ﬁs LTOHV-YERYILT 8
IRTOYU—VERDORT” EEALTT: o

O

B A
=R
{s)

BLI DY RHBVNSOWEEHEICREARDDS CERHD T T,

10.8 YV—UXvkRZOEE

CIENOREEZ,. FEOXYEDRBFEZEITDCEMNARETT, Flxld. VCC & +5V (CEERBETY,

00—/ DRC IV ~O—LETSRIC. Pcbnew [FY—VNDRY EBREREITEINEFTVIL. ELENAMR
HINELIS—&ERRLET,

HURHIEHFLUWEDICETIZIOHICIE “BEY—YDTONRT 1" DIRSA—TIEFEETRET DHNENRD
NI,

109 FOZHILLAYTOY—ER

10.9.1 Y—VIBROIER

“EDDRLY—TDEBM” RY ‘/ﬁ EFEALTITVE S, 707 LA VEFTOZAILL AP THEITNE
EDFEE Ao

EOVYOULTY-YNEDERERIBT DL, COIA7OTRYIIBEETET, -




Pcbnew 97 / 151

FAZHILBOY-20T0NTA =
[FER0F ¢ PRSI OATal,
G Adhes " V=AM . B
:g“':'“s @ (27
Paste
0, 45, 90
B F.Paste Qo, 45, %0
Bl E.5ilkS
AREORELR
B FSilkS 5
BG. Mask O34
B M ack @ POLSA DB NYF T
O Dwgs.User Q2ThFarT
B Crts. Liser
;Emgts” Y- OB S (mm):
I._Ii"iﬂ_ - .isfr.. v 0.254

oK vt

V—VEERBEIBDTIZNILLAVEBERL. BELAVPOECSTHALELDICY-UAEEERLE T,

f

.
P

el

N

« NEDIRE(L, BARY—-VERUGTETTVE T,
o BHECKHUT, IDKREEAZEMI S EEARETT,

10.10 F—7IO LIV 7 OIER

E' EBRIRLI T,
POT4TLAVEIEBEL AV THIRERHDET T,
FLOWF—TF7ORIVUPORBRCTED UV DTBE, Fr7O00RY D INEEET:

W—Jb




Pcbnew 98 / 151

F-TPINE B TUPOTONF4 X
LA JonFa:
m =L R s B
ENECu (Ol a)
00, 45, 0E
WREMFLR
Q54
Q PINSA IDBNSF T
@ =ThFrd

F-TPONRL)TUPOA T3
M st

b EPRLE
b Sy omLAE

oK Fyudl

B934T 3 VEBEHEIRTEIT,

o BoHRERLE

o EVEIE

« BDDSUELE (SE%EHE)
F—T7ORAICHFATNTOLVERCE 7R HSHE. DRC IS —MHRELE T,

B@YU—-YnFE. BDDOILREDF—TFPORIVT7ATEIEDELTEIEA. F—F7ORIVT7EY—
VELITED, ZONEDREFIBEAY — Y DIRE L RAKICTVE T,




Pcbnew 99 / 151

Chapter 11

WRELSDIZHD T 71 LTI

CHET(E. FUYHERERRCRET BRDICHBEL D T 71 IVDIERTTEE EDFIREHAL X I,

KiCad [(CL>TEBREINBZ T VY RERDIZOHD T 71 ILIEET xxxx.brd EEUCEET v LD KU ILREFESINT
S

11.1 REBO#(HE

TUVRERERETBROCREL T 7 1ILOERITY &, FRICRLET,

e BROLAY ('FREH X ‘BEH HE)ATOJIIRREEDTFIACERELZET,
o EEV/N\IYSLAVEEEINDIEERLTVYDONFIIE. ECRESEIMNERGDTI,
« RS GND /3 —VEERLE T, HMEICIGU THOERZR/ IS —VERBLE I,

o EROBERICHEELD TV SIAYEY—D (+FV—D) o, ERNEOTHERERELFT I, CNS(TE
. RALIVICEEL T,

UTFICHERLE T, BL. AT GND [CDVTIERISKE>TLESTEHRRSIBETCLI A -




Pcbnew 100 / 151

LT JAEE] H*,

-
2

T =l

e 2
£ 'cOiE3- p13-

-y ==

o
ADDBELTVPOEHOEEBEZFNTVEY: BE

11.2 F{&HE DRC =X ~

J7AIEERT BREIC. JO—/VUDRC T X+ERMI MBI ITHLET,
DRC 7 X ~&RIAY 3 EBEMED DIINE T, H'Q’S"Ji Z0VUvOL. UFO DRC 1 7O0&RRS
EEER




Pcbnew 101 / 151

DRC *
AT Yot—3:
TUFFIR | (FyMIFAEER)

BB (): [0008 | [ orcomm |

BAEPE(): 003 | FRSERE0—H
BAOI/I0PTE () | 0.03 | 2v-f-2HIE
LiR- 2P A EERR REOT-N-E3lk
|
IS5-Ayr-2i

RE/7-N- x=Es

0K el

IRSA—F=EBEEBELT, “DRCHIR" 2OV v I LT,
COREFIVIT, DIESHVZRERAICHLET S EMTEET,

11.3 RREEDOHE

J# 7O PRVIABITEOEODRAEEEREL. CORRICHBEHESDELITNEELDETEA, 7

4:)& EBRIRLTEMELE T, BEBELZVWEETES VYD IS ETHRPEEREIEIT,




Pcbnew

102 / 151

11.4 A OV9DEODOT 71 ILER

chs@E@70Ov R0 “B&ET 71 ILHEAD" BSERLE T, EBXZ1—/— “T7rIL" —» “FOvY K" h5R

DO T7O5EFOHRLET:
SE Il *
HHIA-ok  HAHFLIH
H-n- w [ £5..
L4 A3y
| Dessus | O=Tobricy-tTrLy2ESH FUNLY—2:
7] Dessous O e haATY=2izits e 5 &L
[] B.Adhes % P My el —
L] FAdhes B 79t AUz rayTrL AR TOuE o
[ B.Paste Oe=roze/ oL yacas oy 5 .
L] FPaste Wb 13 #AhE-F:
SE:"E: M BEARL 1 POF-FRIEOL PHGEA | BU2EL
3l EFEl- TEE] T+
O B.M:sk _fj"___ o ®EEL T T2 -OERER (i)
o 15
L] FMask OEs-AsEgeEs
[] Cwegs.User
[] Crnts.User BENEETATEE:
E Ecol.User VIRMDIYPSIA: 0.254 mm
EcoZ.User o .
(] Edge.Cuts LAMDEBAE: Omm
H=M=ATera
OProeinsBzeas 0 0
Wt s (4.5 (B4 mm)
OuhIELSARTES @46 (T mm)
Messages:
Filter: [ Al Wamings Errors nfos Actions Save report to file...

#EIr{ILED FUR Zr{ D EEE [

BE. CNS5OT71IWEA—N—T7—Vv =k THASTNFT T, MIC PostScript. SVG. DXF. HPGL., PDF J
A—VWETHNTBEICEETETEI, THIC PostScript 7 7 T ILNBIRENEIBEZETR LT I, PostScript DIF

B, BREEL T —IVARMNAIEETT,




Pcbnew 103 / 151

EEIrNER *

EATA-Tvk  HAFLIR:

1% ATuay
Composant O&ToLA Fizu-FIrLYAEE R L2
£ Cuivre O ena20=ic i FEE A &L "
[ B.Adhes ZobFUtOERETDR =5
[ RAdhes M ForFUst-aUIrL v Az O = 9
[]B.Paste (& r0ER Il /ARSI . -
(] Fpaste OEroFsooest ENE-F
% B.Silks FEEAREL rOT-FEROLIYHcEA | BUDEL ~
ESilkS i) = ;
BRICHLTRELTHEA - ,
[ 8Mask E*M b FIIDBE (mm):
DF-MM-k S R 015
(] Dwgs.User —
[ Crnts. User REQXETAIRT:
S Ecol.User LIAMDIYFSIR: 01 mm
EcollUser " | AEL
[J Edge.Cuts LIALORAE: L
[ Margin PostScriptA fay
S XA-he YA BEM ()
C) 6.5 | 1.000000 ] [1.0000[0 | | 2.000000
(O EFab | [OeEsmizadTiin
Messages:
Filter. [ All Warnings Emors Infos Actions Save report to file...

=EIrALED FUlL FrAO= 8 HLs

TROKSIC, EELE 1/ 1 XT—I)LENLTOY 5 —ORBEFMERICHIVWRT —VRABEFERATEET:

KAT=)s Y A7)
1.000000 1.000000

11.41 A—N—TJ#—Vwvkhk

Pcbnew (37 T A LT 4.6 T4 —Vw bk (BE 41, NERLUT 6 TORAEET 10 FITREIND mm BEAIDKE
EfE) (L&D GERBER 274X BE(CEMUTZ D 71 ILEL A VPCEICERULE T, CNSEECRT—IL1 (F
Z) OEEEDFET,

BE. ETCOEKL 1YV, BLOREBICHBUTLIR b, VILDEEICDVWTI7IIVEERTIHELNGDF T,
CNESIRTHIT77IUE,. FIVIRYVIORXDOEBECTC—EICTENTERITBDCEMRTEET,

BIRIE. LIRS D0, NIV RD (SMD B@A) ZSALHAHEER TG, TR0 8 I 7 1ILRERINS

CEICIEDFEY, (2zzz BRICIE, brd TPTILDT7TILVBRADE T, 2T T2 ILED Protel DILEF&E{&E
B931B5T9,)

o xxxx-F_Cugtl (REEEK/F—>, YIJO—MH).




Pcbnew 104 / 151

o xxxx-B_Cu.gbl (BEEEA#/\5Y—>, JO—MH),

o xxxx-F_SilkS.gto (FREZJLIEDRI),

o xxxx-B_ SilkS.gbo (EBEZJLOEIRI),

o xxxx-F_ Paste.gtp (RE/\YI VD),

o xxxx-B_Paste.gbp (BE/\YI VD),

o xxxx-F_ Mask.gts (REILIZAVYID),

o xxxx-B_Mask.gbs (BHEILI XAV ID),

H=N—=T71ITF =YWV :

Pcbnew CHIAAENS T4 —V v kG, EOYTFLX (KA. BHTOARK). BXMEREZD RS274X 4.5/4.6 (mm)
TJ#—=VYv kT,

11.4.2 PostScript 74—V WV ~

PostScript FERDIBE. BED T 7 1 IVILVERF(E.ps EEDFT T, HPGL HAOERKRIC, I—YREIRLIZ T —

WERER /IEREOBRETHEAMABETY, TL Org = Centre 7 73 VRTP O T+ THESE, FL—XF=T
JIWOBEZEDRRIEHOFDCHDEREINE T,

T2 THOLAVICY—RUDPLYRERD] 773 yBEBMCHEO>TUREES. IRERL—XEINFET,

11.43 OvkATFoay

H=—N—T#—Vwk:




Pcbnew 105 / 151

AT

O£TOLAPicy-FIIPLYRAEE A FULY-2:
O xA2220=-yc K9 FEEH il

EA 79T MO EEET O o

B 29702 kIl AR IO -

OeEroEg Il yismsisi-Tosr

OEFnFysuiEsE HhE-1:

MEREARLSTOT-FEEDLSPHcERA | (SU5L
'EHL?II:TJL:_-EJEE LTHA FI4 N OBIE (

OESi-manEEsEF

BEQ=EILTHRE:

LUARDIUTSIR: 0.254 mm
LEAMDRAE: Omm

H-I-ATray
OProteoREFeas
mER T it (O 4.5 (HAZ mm)

O eN2EL2ARTE, @ 4.6(%{ mm)

ZOMD T+ —V W

ATy

C2TolLAvicy-rIrLyAEHH FUILY-
ol A270-2icty FEd &L

] Jo U DEEETOYE ==,

Ty TV ROUTFL S AETOY -

Cesm0T8/I7L YA RSSO |
DE‘Tm:—rﬁr— PN T u bt -, AP _"|'|'.|'I':|:—
2 =54 EETOTE/ 7LV ARESSCTOY
3_;?]]11 I'Ejiil L TRELTHEAR FI4 -
I 0.15
L ESIGERnEERER
BEENEHAVATIETE:

LS A RDNTPZ A 0.254 mm

GERBER 74 —Vv kO7AFo3>:




Pcbnew 106 / 151

Protel MILART%Z {FF gbr MDD (C.gbl .gtl .gbs .gts .gbp .gtp .gbo .gto
IWEF&E#FERALE T,

IEBMEST X2 Gerber 74—V w b THIGT dILREMEE T 7
TILANEALET,

IWDOELIXETHRL (IO ELVIZIRRELDERCDOVT) VLD T
—SZHIFRLE T,

11.44 ZOMOTF—V vk

BEDIEFIE. EHT77ILOBEEICI>TELDFET,
BEOHNDATYIVETH—V Y RCKDODTIEEATETZEA.
I—MNEIRUCERTHERTE, REBIDCEEARETT,

EBAZ2—1— “T70I" - “TFUVE" THRIOST 7O DRy D IBEEE T, ERIEE. COFT17
OJEH3/YRERVILOA T3 VT RUILVY—D0EL. RRVUILERK, hW—0 (FIMITREZRMTSERED
A1 R) ERIRTEFT,

[ETOLAVICY—RUD7LYRERA] 723 VRBMCE>TUEREBE. IRERL—XEINET,

11.5 LIRXLENYIR=XADVYROOSO-NNILOVUT7 SV IEE

YRODDIUTSYREEEIE. LIZRLAVENIIR—ZILAVYTHAINES, CNSDOUTSVYID
HREIE. TEREOERBECE(CERERIRETT,

. /‘(‘y Pato

« JYKRTFTUIKRCE,

o HO—/NJbo

Pcbnew Tld. TEEDIER CEMNBRAINI T,

o IRWRICNT BHREME (BUBEBRANTINTULBIES) :

o JYRTUYKICHTBIREE (BUEMANTINTULDIES) :
o« HO—NILDEEE,

11.5.1 7Ot X

CNATYIIUXZa—(F, EBAXAZ1—N—ICHB “TE" XZa1—HSHATEZEI:




Pcbnew 107 / 151

T,i::- FEIFEEREN i
H i

B HAETET(LVER IUTS M)

" BEOAFS

RAINBIIr 7O RV O RETRICRUET:
iyl - LA RDIUTS YR >
A VTS AE:

- EDBBRATH Iy FHA ALY RBN L ERLET
- ADBRIATHICy P, &AWL ERLET

LUARDIVTSIR: D mm
L"’:;RI‘“U:"EF.:‘E: 0 mim
IS R=2ARMAUTSYA | -0 P
AFNANZGDIVUFS A | -0.000000 %
oK )l

11.5.2 LIXEDOUTPSUR

BE(E 0.2mm ([SAVBEZREL THCELVTLE D, LIXRVIOPBEE/NY REDEXREL LB,
COEFEDHELDE T,

2D0NRYREAODLIXOEDIEICHL., RIMEZEREIT S EMTEET,

ERDOEHRRIMELDNSTVEG. 2DDLI IRV ITERMEESTNT T,

1153 N\NYIR-ZILDOUTFSVR

RIENEOV TS URIE NIIR=IA DOV TS VREIRNY ROY 1 XZDOEEHEICED E T,
NYEIVRD (ABILVRD) (FBE/INY REDENS K LB, EOBNRESINSCEELDTT,




Pcbnew

108 / 151

11.6

RUILT 71 ILDER

RUILT 7 1Ib xxxx.drl (. B(C EXCELLON Z#(CR| > TEMINZE I,
ATV 3aVTRUILAR—b, LRV ITEERITBDICENTETET,

e RUNWYYFIIIWVWDHD T =YY RTCHATEFET,

e RUIWLR—KGEFIL—YFTFFIXLT7TILTY,

CNSDT71ILOERIE. “RUILT 71 ILOERS 705" THTWLWET:

 “BIED PAIVHA” SO0 T “RUILT 7 AILER" RIVED U vIT BN\

o FEBXZ2—N—[CHB “T7rIL" hS “BBEEAT 7 1ILEN" —» “RUILT 7oL WD ERTRTE

E=I

RUILT 71 IVEROS + 7O5 & FRICRLET:

FUR Jr RO o
HAEFL DR
| ]
FUL O FULTo T FrdlIx-Tak W
Cimm CIHPGL FIaRbOET FULE FUl Fr4lL |
@ AF () PostScript FhISADEEERE
® -1 37 Tl
YongE, TA0ET A-lE:
i O b LA+ 7210
RS TA-Tk 5V
O ZMY0EeE (U-FT 0 2L mape =mEs B3
HHOEEE (b7 #0471 :
Stiriamb ool i e ypar-cs PTHUS 4B 0
Bl Oymess- NETH{A &L F 0
HE [m] e RALT0
; CIPTHENPTH R F—FE— 2074 T -5 F{TOEF:0
KU-FEP:
FULE S RO
(CF b 1
O R
A=k
FROFEEF. 700 CHBIRVIVEREFERALTT (TLEER)

o MEINIE : SR EFERLE I,

KU JLE &
OF ¥stus:=
O ma e

o FBNEERR : BN RR(ICNT SENEREFERAL I T, (AY—ILN—77IVTERE)




Pcbnew 109 / 151

11.7 EREZERETRENLI v U/ EGRIEREDEN

B@mEECLT v VR EETI SNEEFRT 3HE. BREY/\YTEDYILI®/5—VHELIL THA
IBCENTETT, @R, BRE (RE) OVILIHRIDHTHATL LD, N\VYFE (BE) OVILIHRZ
NAT3HEE. RELTULWSTFIMEREHRD DL SCREICIGL CRESEIRERH DT T,

11.8 ZPmBEFEABEDIZHD T 7 1 IVERK

CHATFIaVE THERASED 77 ILBANI ZENLT7OLEIULE T, L. [J—VIL + BABREY (7
vV RDREZESR) EROALKEE—DUEDTYERTY Y RDNEVWEERTETEA. TY YV RER
DOFEHE. B3VWEHAEICBRAFEETDINMNIEIDT. 1 DL HDWE 2 DDT7TILBMER I NE T, ERSI N
D7 AIBRNT 1 7O0RY D RCRREINET,

119 SELA T3 v

NSATYIVE (TP Z1—&DTOY EBRUZBROS 1 7O050—8). FOv MHEAELDEF
MICOAYEO-ILTBCEMTEE T CNSEFICTILDEDEIRICEREREDERK CIRIIEE T,

ATay

LIZTOLA Y7L/ AEE S FUNY -2
L2 20U-z (v FEE D izl
29T D ERETD Y -

P9V ROUIPL Y AETOY R
. S0y 1 s T P

CO¥F05ys 1 TE81E HHE-I

M EBEAELPOF-SEROL/PHSEA  ZU0EL
BECHLIRELTER 724 b0E
AL | 0.0039370!

[(JESCEnESERER

BENEBVIIHET:

LIADIYFSIA: 0"
JALDEAE 0

H=K=-ATay
OProtelptZzeEm 0
BB s ()45 (S mm)

CAZNIELZANTERS @46 (B mm)




Pcbnew 110 / 151

MARgELT T aveE, MUTFICRULET:




Pcbnew

111 / 151

ECOLIVICI—RUTPLY
A& th]

AR ERRELNDLE T,

DO =Ry REEN

DR =Ry RAEELRNTBIHNE SHDREETVET
(RY REBECRIL T P TERBSNTLVDIRERH D FT T ), EERIC(F.
BUWREETBCET. ETONRYREHRITSBHEVNELSICT DIBE
[CRIUBET,

Jy kU VROE#HEOY ~

WD EICEBOTHF X EHALE T,

DAY AV A NO A AV L
0w~

IWDEICVIT7LYZDFTFILEHALET,

IERTDER/ T 7 LV X %&q#l
MicOwv ~

ERRICLTUVBD T r—ILR (VD 7L VR, EF) &a@HIFICEIRIL
FT9, TJyRTFU VROV I 7 LY REEHOEFIEDEICELD, T
—JIIEGCEBERAOREEREZENIT D EMNERETT, 5D
723 VIEFEBICNSTOBBREMBSBRICENENDF T v — LR
ZERBOCIT<HMUCRHRET BLHICUETY,

E7DFVT ORI E7 EONYIVIOZHIBRLE T,
BERAEL 1 PDOTF—F =MDl BERAEL 1 PDFT—FEMOETOL A VHSHIBRLE T, (H—/N
1Y H SR —J7F—=VYwvbkhd)

Protel MILEF%{HH

H—=N—T 73—V v kICBETBHRE, .gbr DAANDDIC.gbl .gtl .gbs .gts
.gbp .gtp .gbo .gto ERFEMAL XTI,




Pcbnew 112 / 151

Chapter 12

JwkFUYRIF S - S1TSUEE

121 JvkZPUIYRIT s HIDOEE

Pcbnew (AR ICEBDS 1 ITSVERTISCEMNARTI, CREHTYETU Y REHRFATH., Jv kT
DY RREDNBETSTISUDIIRCENZIETCDSAISVERRLI T, UTF. POFvTLES1TS
Delde JvbZFUIVRIFT«HT “BE” BRULTULBES1ISUTHBCESEFRELTTS L,

TJybZFPUIURIFaF&ESE. MTFTOLSETY LT Y EDIERS LUREFEEETOCEMNTETT:
o /3w RDEMS KUHIBR,

e JYRFUVERDEALAD/INY EOTONRTr (K. L7Y) £2XE. HB30VEETCONRYROTONRTv&X
EHTERE,

« ST whHERXR (S1YV. TFIL) DRE,

e BRI —ILR (B, UITPLYRELE) DiRE,

e BEERFIXYE (A, F—D0—F) DOIRE,

TJYRZTUIYRIFTAOTIE. UTOKSICTOFTTESATSYUDRTFERIBETY:
o PUOT 1IN SATSUARNTIY RTY Y RE—EBXRT,

o« POUF 4 TIESATSUNS Ty RTU Y ~EHIBR,

o« POFaTESATSUICTY T Y +ERE

o PUVKERICETINZIETHIY LT Y ERIRIFF.

FESTISUEERI S EERRETY,
CDS1TSYDIERF(E .mod TI,




Pcbnew 113 / 151

122 kU IRIFTAOINDTOELER
Ty RPUYRIFE 1 BERD 2 DODHETHGHT T & NEEETY

o Pcbnew ODX*(‘J‘H—JIJ/‘(—G)T*(II‘Jm TEED VDT B,

" JyRIFUYROTONRT " 47050 (TRER : JVFTFIASAZ1—HNSHFUHL) (EHB” Ty k
TFUVRIT 8" R VERT,

&£ JuTUy b TONT e
JO/NT1} 3pEEsE
Y7L FRTUYMOEE
R
u| (I =
=8 TubFUSE IT05
7805 RE | Ei SH/EE
# wEE QY-
® & O/--BEAEE ® /(v EE0Y
O Tl QiR O E¥a-)LEOY Y
E& SEEE
000 WEES(0TELCH) 10EESE(10TRLHT)
® 90,0 o ¥ wol 10
O- %00 0 0
1800
O EnEEs O-alE=E
H9FBy-yNES: | J-YOREER >
HEAE (0.1 ESk): e S OREER
900 0EEETDE. Ho-IMBNERENT T,
Myay I EIUTFFIA; |o | mm
X [ 99.06 | mm
=5 I =1 7.
v | | AR o mm
S hOIER: I8 R-AMDIYPSIA | -0 mm
J442A504A | AZLIRIOFUTSVAE | -0.000000 %

£vutl

WROTVvETFUIRHS TV RTU Y RITySZERBILEBE. ERCERFOIVRTUIYRRT Y RTY
VRIFT A SICEFNCHEMIHATN. BEICREZZIIREFARECEDFT,

123 JybkPUIYRIFT«IODI—F159T71—2X

TJyhTFUYRITHEFOCHETE. ROV YV REORMENE T,




Pcbnew 114 / 151

-] ':.
Al mE
O -
2 (-
Tl =
g Tl -
@ 1N
o e
E
|
£
=
j=
™
s
—
=
_:_I
o
i
=
124 v btcZFYUIRITIDOLEEY—)L/IN—
3 (& 00 B8 e ot (W | O TH 5, L o= 8 AR
CDOY—ILIN—H\5, ROEENERTIRETT
|_.. —
\-I; TOF 4 ITHESATSURERIRT 3,
[é POFTESATSUICRENDIY R FPYU Y REREL. T+ XD(CESFIAT,
I’ FRESTISUEERL. ZOHRCREND IV R TFU Y RERET B,
&)
hég Jv kU VRE1—T7ER<,
1l POFaTHSATSUNSTY RFU Y RESIBRT IOHDSr 7OJCT7 IR
93,
E:j FRIOVETIUVREERT D,

#5

4 D —REFALTIY TV Y R EERT B,




Pcbnew 115 / 151

Y

POF1TESATSUNSTY RTPYU Y REZHAD,

FUYRBIRNS T Y R FUYRERHAL (7 YRR 3),

==

BENERHISHSHAUH TV LTIV RELVR—ELUTHBBEE. 7YY RER
(CBEDIYVRTIUIREIODIR—+T3, EREOWGITD ITVRTUIREE
TR D, (UBHLUBEEIGUTEEINTT)

-

FUYVRERELECDYRTFUYREIE-LUT, (EOICERET B, (S1TS5Uh
5TV rFYUYREGHAARLK., EOT7v TV RETU Y RERICIO ZR—
FLET)

IHOZRR—RIVYRTHERLET 71D Ty R FUY REAVE—RT 3,

TJyhrFPUVREIDRR—KrT B, (COAVYRIEAREBNICSTTSUEIERT
DOAVYVRERUCTIN, BE—OEWII—FFT LI RURICSTTSUERIERT
3CETY)

TICRI EPDEL

Jy kU RFONRT I 7O0ZEFUET,

RIS+ 7O 20T,

BEI-LTOVYUR,

IRVREIF s 9&EFUHT,

KED D oI EE
Jo
{D

Tk UIYRDFTVIETDS

12.5 FRS1TSUDIER

%ﬁafjaumﬁm@ﬁgyit'@ﬁmiﬁocm%e\77{»@?71»%@5{?5U®?+u9hu
Ewménijoﬁ%u@ﬁ@yﬁiaﬁﬁmiﬁo%@%Swm77+wm?jzwh@¢¥?+bohuwﬁ
BRENnEd,

D7 1ILERT 1 7O5CELD. SATSVRDEEEZEDT LI JEEEIBZCENRTETT, E55015
BICE. STV WMELLSETEITVRTU Y REBATULE D,




Pcbnew 116 / 151

O

H€H
=
Al

ol D

BEIDSA TS UNBICHFRET 35FE. EELLTLEEEINTT,

126 7OF4THESA4TSIUADTYERTY Y RDIRE

JybZUYVRDRE (POT«TESATSIDT7»1ILOERE) =9 B, [‘-E NI VERMLET, AL
BRIDTw b FU Y RHBECEFRET BBEE. BSRISNE T, SEOEERSTTSUDTYSTUYERDIE
BSICEAEESNBNDT, JyvhTFUYVREREIDHICFIVIZERSHEVLDICLTIES L,

SATSUATHANSNS TV RTFTUYRRELT, VIF7LYIXFIREERT +—ILROTFF I +EFRAL TR
EIDCEEHBELIT,

12.7 SATSURBOTY T Y RDOBE

|
« RV :':I:‘ TBETSTISUERRLE T,
. TJ'R"S"J[::"%" TIYRTU Y EHRBRAHETT,
L
« ROV ™7 TBEES TSV EBRRLIET,

. H'TS’)[-E TEZIYERTIU Y REREFELE T,
BEITTO IV RTFU Y REHIBRLIZVEBRSHELNEIEA.
]

« BEITSATSUEBERERL. NIV :'I" &

.ﬁ&y:1 (CEDFHWIY R Y REHIBRUETD,

128 7OFT 4 THESATSUANDERODET Y T Y ~DRE

HEPOERODECHDI VR TIIVYRET DT« TESATSUICOAE—T B ENABETT, cN5D TV T
DYRIREDSAITSURERELI T, COOAVYRICEAENR2DHDET, :

o« —DE P—AATEMERLED, HBVEH—S7TSUEHERLEFBEIC. EROTY STV Y RTS1T
SUEBTIEDCETY,

e ISICEELCEIF. UTNLSCSATSVADRFIAXVREERTEDRLSICTBRICETSTIITSUNIR
FEBRRICLET,




Pcbnew 117 / 151

129 JybTUYERSATSURADREFIXY -

BERCIS—DEVMRRBETBMHIC, FERLETYRTUYRDORFIXY MeEm<HERLE T,

PIZIE TO2 RwT—ITEVREDNDESEDRFRELTAHDIIN ENEIRTERITLVBHIEFLEVTL
&2 TYRTUYROTONT 17O COBMEDY Y FIVERERIEL I T,

# J9rFUvrOTOF. X
{JORF1] 3pm=

H-IbE Eig BH/EE

F¥axyh [OF:-£2 ®7)-

Film Capacitor Length Tmmx W O J-T-RASER Oovy

#-7-F Ot

| Capacitor snEE

A _ VEEE(0TRLCHT) 1S0EDE(0TRLLEHD)

I wol 10

E#

0 0

O-Alk JUTSIAE

StTsUcESanLyyyhg | DERE IR JO-RAEIERENT.

Capacitors_ThroughHole:C_Rec N RSUPSYR: |: —n
R — [U ...................................................... o
IS K=ADIUPFYA | 0 1 mm

AFNIATOTUFFYAL | -0.000000 %

£t
COF17OTCIPRDIERMAIHRETY:
o FFaXUk (A= 117XV M)
o« F=DU—F (BEOEFEEAA)

Cvpcb & Pcbnew TIIOVR—XRYED—BE—HEIC” RFa XYK" [CADURERBARKTINE T, TN,
Jy VY RORRS A 7OSTEAINE T,

F—O—RRRICLD. BEDF—T—RICRGEITBTY LTIV RERDATEMTEET,
BEDY RTFUY R EHRBGALE (Pcbnew @E‘y—Jw‘i—@?{ij:::] ) 7O RY DR CF—T—R

EANTBCENTEE T, TFX b =CONN DELDICANTRE, F—T—RDYUIKIC CONN EVWDSEEESD
Jy kU RO—EBRRRINTT,

1210 SATSYUDRF XY MME-EEBIN3EE

SATSVRADIY RTU Y RERBLUEROEBINE T Y RERD 71 IVEES CET. BENICS TS
DEERTBCEEHELET T, UTIEZDFIETT LK/ #ENLU CHIRITIEEC T BI2HIC. A4 T4+ —V vk
CTEBRERZIERLE T, (scale = 1)




Pcbnew 118 / 151

SATSVICEDNBSTYRTYUY A CORBERIIERLE T, “T71IL" XZa1—&D" Ty kTFUVED
P=AAT" =" TyRTFIUYREFRICT—HA1T" AVYRTSAITSUEERLE T,

& Pebne

FrilldF)
- FE R A
BEDRTS Cirl=5

& zmewET.m Cu-Shitt=5

f ] URISY - KPP T 0T

| LAga-n

SRBERTIFILESF ;
A 2A-HD :
I7RM-HX) )

R

&
b
»
»
e N-VREE
=
orn G IR IEAR-RG)
i1

oL

Qg T HESACT-TH (A FAFUAOP-NATH) H

COBE. SATSVUN BEOY—X7 (JMERUHEEBINLETU Y RER T 77ILTHD, Z0RODITV STV
FDEAFEBRBECOERI 71 ILETITVE T, WKOWDTUVRERT 77 IVERILS AT SVUICRET S
CEETEIET,

Pcbnew (7Y TPV Y RHEHFRABDBRICEL DS AT SV ERRIT S ENERBINT, REBIERDERAIC
ENENRLEBZSATSY (ARDHAB. T XOU—FA ) EERT B —BENICRLWEXTT,

UFESrITSVY—XDAITT:




Pcbnew 119 / 151

In
o
L)
B
&
|
e
b

il

X
)
Fal

COFEELCIEFRERNL DHEDFET:

o EREHLK/MNLUTHRITSCENARET, HERPAELESTESITISURADEFIX Y FELTORE
=RZLE T,

o Pcbnew DSENDEB(ICLOTSTISUDEDELARECHESIHNEMNTEA, COBEDOOEERDY —X
ZEALTONE, FERBICRRIEDBELEITOCENAIRETT, CNEIEBLCETT, TUVRERT 71
DT # =V ~ESERASINTULSAETEBREEHIT L TUSCEMREESNTULI IR EDIERST
TSUDT 7T =YY EICEETEISEVNS T,

1211 v PO I RSATSUDER

Pcbnew DIV LFUIRSATSUD—EF. TJVRTFTIIRSATSUVR—TI v (BREAXAZ1—T" Jv bk
FOVRSATSVDER Z&FIR) ZFEOTREIT S CEMTEE T, FETIVERTIUYESTITSUDEM
EHIFRMTE, TR D+ —REFERBLU GBI R VERHITE Ty LTI YRS TSUDEBMND « ' — R
ENUHICEMRTEXT,
PIYRTFUYRSATSUDEBMY - R EREXZ1—-NSHFUHT (REAZ1—T JvbTUVE
SISV —R" Z&8R) CEETE. T77I)bF 2 Github URL h'oBEMNIC (BEEZRELT) 57
TJSVUEREBMTEEXI, UTEARSTTSUD URL TI: https://github.com/KiCad

TyrFIIRSATSUT=TIVEEEBY—)b, DT —RICDVWTOLDFEFLWMEHRIE. CvPcb YT 7L VYR
NZa7WLD Iy rFUIYRSATSUT=TILEo23avIcEnTET,



https://github.com/KiCad

Pcbnew 120 / 151

12.12 3D YT 1SS UDERE

3D VIATSATSIE 3D YIATFSATSUDEMI« P —R” THIOYO—RTEX T, LEXZ1—N\
—CHBH’E —» 73D VIATSATSVFOIYO-F" LB R TEET,




Pcbnew 121 / 151

Chapter 13

YUY RIFTaS - T IRD
YERY & WREE

Am

131 JybkTUYVERIFT5OBME

iR (PCB) DIv R FU YV LERELVDIER T BHICTYRTFTIVRI T IZFALET T, CNEUTE
LR

o /Y RMEME K UHIBR.
e JYRFUVERDERD/INY RFIRIEETH/NY ROTONRT+ (K. L1V) OEE,
ZOMREESR (S1Y. 7+ b)) DB KUESE.

Ja—ILR (B, VI 7L YREE) DiR&k.

o BERFIXVE (B, F—D—F) DRk,

13.2 JvbkTFUIVRDER

JyhTFUUVRER FUYRERESGEMUREROYIENLRIETH D, DBRNACEETSIVR-—XVH
EUYOLTUWEITNEED T EA. ETYERTUYVRIEIZIDNEREZIERESATULIET:

L /i‘ypo
e ST NIVERAEETF I ks
L 7—(—)“\“0

TS5, HPEEREZFERAITZINTHNE. MDZLD/IIZA—FEELLEBBLLENTNELD T EA. AU
CENBEBERET 7 1ILOERDBRICEERE T,




Pcbnew 122 / 151

13.21 /fw R
2 DDEBLNRY FDRERBHD I

o IAXKRY (FAK L. BUILIR),

e RYRHES, CNEEBKIVR—XXVEOEVEBICHYTZIETNDT. 4XFLUROEHFHSERINZ
T, BHIZIE. ROEDEITRTEWE/ Y RBESTI: 1. 45, 9999, ZNI(TH AA56. ANOD LEEBMTI,
1Ry RESFRERRADHMIG T E VESDZENERUTHITNEEDFTEA. TNE. IV REBESCLIDEY
EIRY RBEDRRETL. TNICKDT Pecbnew MEVE/AWREU Y DOEIHEBZINSTY,

13.2.2 ANEE

JwcTFUYSOYMEBREREER T BHICT ST 1« DIVENEREFERL T T, RESERDNEZE (1<
DIMERI B CEMAIRET T, MATEBRERIL. 51V, A il BLKUTFILTY, AERIIBIRELER
(F7E<, EHORTEDOFHBE U TOHFASTNBBIRELDET,

13.23 TJo—ILk

CNBETYRTFTYUINCEETZITFINERTY, VIPLYRTr—ILREEH T v —ILRD 2 DIFWET
HD. CNBSEF>EDTYRTIUIYERTERESNTUVDIRERG DT T, XY ~JXL%E Pcbnew NSRdHAA K
=T, Pcbhnew [FBEEBNICCNS T r—ILRETIC. XV kU INERNSEBOEAFTFHFLE T, VI7LUR
(FEWROBEIEL) T 7L YR (Ul IC31KE) (CBSTBRZIOENT T, EHIEMBRONIGT DEBROE(CE TR
ZENFET ATK. T4LS02 I8 E), DT+ —IJLRZEBIT S EBHBET. TNSR@ISTrvIDTFIRDK
SEREVE T,

13.3 DUV RIFT+IOBEBPIORERT Y 7Y U LMiEIR

TJyrTFUIYRIFTBERD 2 DOAETRENT S EMNAIBETT:

o B, Pcbnew @t%ﬁ‘ﬂ—)b/‘i—@m PAAVEORET D, COIFEE. Ty TV SOFRIENS
1TSVEHBTYRTI Y RERET IHACERTINET,

e JYRTFUIYRESTILOUYOLT ‘JyrFUYROTFONT ' Fa470O002FKRL. TyvrFU UK
I5«8" RIVERLTESNT . COBETEEBLIBS. BECREDZOHDT vV ST Y SBERDMS
I513CHEPATNET,

134 JbRZFPUIRIFTIDY—)U/N\—

JyhTVYRITIEFURT E. TREOLSTHRD « Y RONBEEET:




Pcbnew

123 / 151

wn
=
@
a
on
{ =
o
-
]
E
E
3~
o
Te
i
3|
x
o™
I
Q-
o

13.41 \EY—ILN— (BY—IL/I—)

COY—ILN—CIEATETOROHDY—ILAEFNTVIT:

. /({‘y I\“ODEEO

« ST vOER (AR TFX ) DEM.

Ean—]

X RE o

o EROHIBR,

AR DEEBEF X DED TT:

HFa &—HA0U 0

- 5
EO0ENCOENCONNSOEEEEE .

™

"‘ﬁ'\.':l

\y_“JH l./o

AR I\“@EDDO

A

SAVvEIXYRELUORY TVDIER,.

©

FIDIER




Pcbnew 124 / 151

FIEMDVER

IS5T1vIDTHFILDAN, (T1—ILRBERTIEILEL. HITEMADT+
ARIEEDET)

TV RTFIYRDT7 U H—&HRE,

BRDOHIBR.

# @ e L

SUYROERR (VY ROZF TV L), /13 ROBBICERIEET. Iy RDR
RIFFERDNEICE CEMAIEET (BEI RIND/IVER), Fle. JUvROY
A& FERBICERET D CEMAIEETT, CNOBEEEFSCET, 1Y RDOEE
[FIERCABICEDZET,

13.4.2 FRRY—ILN— (BEY—IL/I—)

CNSDY—ILETYRTUYRIFTr IDRRIEETVET T,

1w ROKRT
Ir%
BXMEIEZER /T BEEROTIDE X,
mm |In
— BAROYIDEBEZX (mm /TVF)
+
L +FH—VILDET.

PORSAYVE—R (WK TRYRERTI B,

PIRST1YVE—R (@3]R) TTrFX+ERRT D,

dus PORSTYVE-F (WHR) THEVILDERTI B,

ﬁi
s NOVRSZRE—ROYINER

13.0 dVF7FFXARXAZa—

VORDARI VICELDA—VILDTRERICHUZXZ1—&FUHLE Y,
Ty bFUYENRSA=IR/EADIVTHFI LA Z 21—




Pcbnew 125 / 151

TSN ERE
h Ex | oo TuvieRR >

b, wmezzes

BB AL Home

A—hDER ¥

AP O L0 N

fwkmER: 5

HLS

X

ISy RIBERODIYFERXRXZ 21—




Pcbnew

126 / 151

20

L
s

s {-5791

28 4° o G

9

AP P eD

X

ETEE T RER

o R IE{rnt

qo-pi)l e EEE

T
A-hAY

A LTIt
1 OBEE
AET-h
-hrER

e FmE R

Del

Ctr =D

Cul=M

Cirl+ M

F4

F1

r2

3

Hurre

571y OBRBERODIYVTF XA Z1—:

iy T
E} Lt
i

PP P PEN

8
Y
o
i B
M 4
B
5
%
51

F

i
e
|

F4

F2

F3

Home




Pcbnew 127 / 151

13.6 JvkFUYROTFONRT+SFr70O5

TJybTUYRLECA—VILRGBEIC. YVOXDARIVEDUYIUL, > Ty rTFUYNMRE' ZFIRIBE
COFA7O0ERS CEMNAIRETT,

& TrIuvroForF x
{JORZ4] spm=
HM-IE Big 2R/EE
F¥atvb [OF:-£2 ®7)-
Film Capacitor Length Tmmx W (O J-7)L-#A S8 Oowy
$-9-F O&#
.Capacitot amEE
2 g COEEE(0TRECHT) 0XEEI0TRECHD
_ o ¥ ool 10
R 0 0

-7 JYT5Y AR
s(TsUcESsnEIyi e | TERETISL. JO-ALENRRAENT.

Capacitors_ThroughHole:C_Rec SRy EQUPSYA: 0 mm
—— [0 ...................................................... -
I8 R=AMDIUPTIR | 0 mm

AFNRATOIVFIY AL | -0.000000 %

oad

TYRTFUYRNRSA—IEZREITBRICIF. COFTrPO5EFERLET,

13.7 FRTY =TV Y SDOIER

s ‘JE:::]. (CEDFRITIVETIYREERTICENARETY, BRIV RTU Y EORANRE(CEDE
o cUE. STTSUATIYRTU Y LEHRT BEHDREITI,

COTFIRETYRTUYROEHEL TEEEL T IM. REHIC. ZNEFELVVER (100 pF_16 V, 100
Q 05W, ) [CETBXSNET,

Ry T Y RCEUTARETTY:
« HMER (BLUBEICEIDITISTrvIDTHFIE),
. /‘(‘y Ro

e JYLTFUYRRB (SATSVICERIBITYRTIUYRRBTT, BT r —ILRAEFEAT SHRICIEL LMEIC
BTRIOSNBIERTTFILELTENE Y ),

RIDTFETY:

FRIYETUYRRSAISUERIEEBERICEEIZ TV R TV YV REBMELSBLENTH IR, FiRT v
UV REERT BRIDXDRNTTEIRDED TI:




Pcbnew 128 / 151

« BizESHTYRTUY RERHRAS <[::’~!, Il ?I*fc(atg:])o
. FLLBRIF (BH1) EERTBRMIC. “SATSUICBRINEIYRTFUYRE” T1—LREEET B,
. FRAAR TV RTUYREREL, BET S,

13.8 /3w RMDEBIS XUIRE
—BIOv kU IVRMEREINDE, /Ay REEN. BIBR. FRIHMEBETDCEMAIRETT, /v ROEEEFO—

AIVETEFXITM. COBER>A—VILTD/NRY RETHEEER(TET, ELIJO—-/1IICTBE. Ty T
VEDETO/NY FREEER(TE T,

13.8.1 /3w RMEM

a8Y—ILIN—H5 o PAIVEBERLE T, HEEIBMUECYVIXDERIVED IO LT, /v REEM
IBCENAIRETT, RV RTFONFTA XA Za—T/Ry RPORT1EZERZLI T,

Y REBEEANTEOESNEOTTE U,

13.8.2 /3w RZO/F + DEHE
CNE3DNEEBHETITSC EAAIETT:

o FERY—ILIN—D\S" IRV RDERE “Tr IVEREIRT D,
e BBEDIRVEREDUYOL, 13y RORESEEIRT B,

e MEONRYVREDODVUYIOL, NV ROREEIIIR—K' &#EIRT D, COBE. BRI/t RDOIA
ARUZORTRFTITAIED/IRY RFO/NF 1 ([EED T T,

BAID 2 DT —XTEF. RO 7O50 1« YV ROBERTRINTT:
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fak FoR71 X

—8ET 0-AIUFSUALEE

T (T8
Fyhd: B B -

: - ar | gz
Ry tREt: | A—if-Jb v ] |
- = _ FATV: | 0.0 YF
X E: o | 125 L1y
ViEE: [0 (¥ B | 2TOBRLAT v
H4T % 006 | 5 FOZAN LAY
HLAY: ) 19F [JFAdhes

[JB.Adhes
BE: v B
_O | [CIFPaste
o 0.1 [JB.Paste
BROXEREATEYR 1% EAEsilks
[ B.Silks
BHROVEMATEY R {YF 2 FMask
ItyksI1aTORS: 0 | 1% EAB.Mask
i : ) 5 UD.\lgs
EQ7IS: [ 14F
si07I - [JEcolls
&R0EE: &E [JEco2.Us
|79 hOAER
EE: 00
EEE: &%

oK Feotrll

INWEARBI 3L VEEULKERIDCEISEELLEANRKIVTLL D, BIC. BEL I VIEIEBZNABRZ TI N
FEEERL Y (N\NVYFLIR b, N\NVSFIRY R OB, BEREESIORFIAIXYEDEHICARICEET
9,

13w RIEIRDEIRIE. BEI3 L7V EEENGERIRIT ST o>MFICEDE T,
13.8.2.1 %/ v R
43 DIART (KESKLCEEOMA) (CEFD/\Y REFHD VQFP / PQFP 917M SMD Jw UV DB

. B (FIREKFEDIER) & 1 DRFERALT. ENERLZAE (0 E(IKFEA, 90 E(FEER) CTREY
BCELEWELIT, /Ny ROEBNLEY 1 XEEZ 1 DOBRECITOCEMAIRETT,

13.8.2.2 /3w RO[EER

90 EFE (3 -180 EQMOEIE. YO OMRAD I YUY RTHEATIEE/IY RICWHETY,

13.8.2.3 FEXVFDRIL—FR—IL/Sw K

Ry R&EEX Y FIL—HR—I)U/IIY R (NPTH /3W R) EUTERI S ENAIRETT,

CNSDONRY REN1DEREIRTOEEKL 7V (BASHNCRIEIIRTOBEL A VICHFERET D) [CERLEITN
EEDFE A

CHBHICEIDBENDDUTSIYRINGA=E (BIRIE. RIDDIUTSVUR) EERIBCEMTEXT,
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AENKREED/\Y BT, Ry RAROY1 IR/ Ny RO XEBUBE. CO/Y REH—NR—T 71 )ILHDOER
LA PICIIERESNEE Ao

NSO Y RIEEBHLENTHERTINI T (RINLE), EDSH. /1y RRBFIRIERY FRRE L TERRE
HOFEA RYSADEREITEEIEA

13.8.2.4 FEEEL TP D/IV R

CNSIIRHL/INY RTT, TOZNIWL AV EICEERHBIVEVIIEERT BN F T3 v EER
TEFEI,

13.8.25 ATV K/IASA—5

TROBITIE. ISV R3DA T E Y = 15mil T,

13.8.2.6 FTILIINSX—H (BF/IvE)

TROFITIE. /1Y R 1(E/I35X—FM Delta X = 10mil T,
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13.83 NYILIRXEHIUONYIR=IASVYRD (AFIVVRT) LAVRADDI TS

DEETE

DUTPSVIDREIEIDDLANILTITSCEMAIRETT:

. D“D_/‘{“Jl//\\)l/o
o JYybrTFUYKLAIL,

o /YW LA,

Pcbnew (&, UTOKSCHVU TS UREHRELET:

o IRV ERERE. D0 DIFEIL,

o« JYRTUYVRERE, B0 DBE.

« HO—/NJVEEE.

13.8.3.1 F

NIFLIZEDINY RERIGE. RYRZOEDLDEBEFIARSLEDITT, EDHIVUT
TYo AFILVIODIRY RFAKE, IRV RZDEDEIDEBREINSKLEDETT, ZDEHT!

MDIETT,

13.8.3.2 N\YIR—XLVRT (XFIVRD) INSA—=5

NIIR=IXVRT (XBILVYRD) RIC2DDINSA—=IRHDFT:

A EfEﬂEo

o IRV BRYIXDHE,

EBRDIEIFCNS 2 DDEDEET T,
DA WAV AN WNIVOE =8

ZARDAUTSA =
ZEX: FUFFA0:

- EOBEIAIHN P AR ANT FERLEY

- MOEEET A R LR B S EERLEY

LERbOIUFSYE: (B2 | 2us-t
Lo R ] ElJ )L
T R-ARBIUTTA | -0 2 il
AFNARDTUPTARE | 000000 %

Fron

Z{E(FIEDE

SVX

BElI&
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1Rw RUARJLDERRE:

O-A JUF3A4E:
MEfEESTDE. J0-HENERENET,

KKy FIUTSYA: 0 19F
LSARDIYTS YA 0 19F
NS R=ARDIYTFFIA [ -0 1JF
AFNIAIOIUPSYALL | -0.000000 "

13.9 Jo—)bRZO/F«

DIELEE2DD T —ILRBRSGEDET: VI P LY REEHTY,
ENS5MINSA—5 (B, Y17 X 1B) EEFHULIITNEED I EBA, TJr—ILREESTILDOU VDT BH\.
dAVFFERMAZI =S TEFIFDREEREAT “JVv TV Y RTFEIOTONRT " S0 70O05RvD X
EREET, HDVE “TvbkTUYROTONRT " 47O RO ITIREEED UV O LTI, UTEY
TJ7LYXOBEITT,
FubFUsb FEARDIONTA *
Fo b3k REF**(C_0B05) g B 0.0

YIPLZ: | ReF

18 (mem): E

&2 (mmis n
AE (mm: |0.15

A7y X (mmy: | O

A7 9RY (mm): 21

LA W Fsiks «
274N ax E

(OF £ @ &F (OF_+4
Caxr O== (oF

ol

13.10 Jwv UV ROBEEEE

B EEENEEEEB/EALLEVEE. JVhTU Y RDARELBEEZEERIDCENUNETY (“Jvk
FUVROTONF <" 17O,
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EiE BEIEE

OF -4 @ 7=

D -Rl+EAEE 07

{8

EREE

WEEFE(NTRLHE) 1MEEENITRLIHE)

a. 100. 10
0 0

BE, Bk, #REDYT Y- SLCHMOTTRILERFDIZE(C 180 EDOENAIE T,

HD3ITIVEFTUIE (FIZIE MBIORSYIRI) (F +90 EFRF 180 EDEIEFGEIEBICEALIELIESED
9, TIAIRTIE. FIRTO Y ETU Y SMIEEREFAREN 0 (RBLE) [E>2>TUVET, CNIERDIL—IVICHE
STHBIDCENARETT

0 OEZEEAT T, 10 (ITZE(CEHFA. ZNLANOFRMEIESNIzREEERL T T, AXE. BHEREEESFA
REE 10(CLT 180 B (BAK) MES D, TMEHFARER 5(Cc LT +90 ELER (RIAETHh D MIEHLE)
aEsSNFI,

13.11 BEH
BYED VRIIEIXODEDTT
Bt
Of ==
O J-T+EAE5
O &8

. J_?)b(ggﬁﬁll‘it‘\jo
o« J—=VI+ BABRIEITYRTUY RN (BEEAKAD) BEHEA D 7 7TILOFRICIEBN TOKITNEL S
WCEERLTVWET, COBKIIRAERZEIVE—X Y~ (SMD) DIBSICREERTY,

o N=FvILE@IVR-—RYNEZELRRERICEIDERINZCEERLTLE T, COBlELTIE, Ty
RO FRIFEDERIGIARC L DIER NS (VA OORADIY R TFUY RTRIARSNS L S) dr1)L
R&EDET,

13.12 SAJSVEFEODRIVETFUYVEORFIXY ML

Ty bV RERPNMNCHODERCEELPLI<ITROHIC. FIRICERLEITY RTUYERORFIXY ML
ElR<HERELE T, TOR2 Ty hTFUYRTEVRBENDESETDEREKTAHDIIN ENEETERXTLSE
[FVELWTU & Do
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“TybkZFUrROTFONRT" 07053 RFIAXYRERDEODY Y FILTEBRNEFRERHBLI T,

& JorFUvroTosT.

CTONGTY apmE
H=Jk B
EEaAvh OF=2
| Module Dil 28 pins, pads ellipti| () J-7)+BASS
$-7-F Or#
| i | _
BEEE
STV OEEE(10TR L[5
us R/E -

CORAZA—CEDUTEITSCEMNTETT:

o OXVKT (FBE) DATL

o« F—D—R (BHOBEEEANA)

CvPcb KU Pebnew MDITY ETFUYMBIRAZ1—Tld, IXYMMIEFEIAVR—IXV DU I E—HEICRTS
NEI, F—T—REFALT. BXF—T—REF ORI ERRI S EMNAIBETT,

Dz, TYRTFTIYEDOHEHFAHFIVY YR (Pcbnew DAY —IL/N—T7 1Y) &BHEAPRIC. TF X =T0220
ES7O0MR YO ICAILUT, Pebnew [CF—T—R T0220 ZFH DTV LTIV RD—BERRIEDIEN
A[EE T,

13.13 3 RITHILE AL

TYRTFTUIREZD 3 RTHERIBESAR I 7TIVEBEMIIDICENRTEFT I, TEOLSETFrILETY
DY REBEEMTREMHIC, 3D BREITERIRLE T, 773 VIRRIVETRICRULET:

& JurTuvkaTonFe X

Joit54
DV TE )
Housings_DIP.3dshapes/DIP-24 W15.24mm_LongPads.wrl

B/ AKISYSIOMODR EZ HABEINET)
| Ci¥Program Files¥iCad¥share¥kicad¥modules¥packages3d

WEAEHEE
v JnEE:
X: [ 1.000000 |

¥: [ 1.000000 |

Z: [1.000000 ]

YA TOAT I VF)

Eraa i |
X: [ 0.000000

DV TEAIR

¥ [ 0.000000

I EERS
Z: [ 000000

I TDEE(E):
X: [ 0.000000 |

¥ [ 0000000 |

Z: [ 0000000 |

£t
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TOBREAN UL TNELED I EA:

« 3DYIATRIE 3DRBEFT I 71ILTY, (JhskF . wrl D viml T4 —V W ko 3DETS—0 Wings3D
TR TEET,)

o ZEE/)IX(F. 7T 4 IV M kicad/modules/package3d T,

o X\ y. z DEILKE (RT—)L)s

e VIATOATEYRE TYRTUYROTYA—RIYNCEYTSZF Ty AT GEEEFEO),

e VI JNEE (B) (F. SH#HICNT SEEATEMNFETT, BEE 0 ).

2T = ILDFREICLDRDCEMTEET:

e ACELSHIIKTHA XIDRNLEZ Ty ~TFU Y~ (Bfg. JY7 VY — SMD JVR—XV k) [ZIERAU
3DJ 7T ILEER,

o INTVRYT—IDIFA. Wings3D YU w RDEMA, X7—JU 13 Pcbnew T® 0.1 1 ~F = Wings3D T

D1V RCHEELFT,

DENEEETSE. JVR—KXYSE3DTREICEMAREICED T T,

@ o-7 - ] *
IrWE BER

M8 AAR G ' HFE e 2 3 @
F

e 000 dy 0,00 T=Li: 19,1

3DEFIVETVY RERD 3 DRBEOHICHIMNICIENE T,
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13.14 7OFT 14 TESATSUADTY LT Y RDRE

REIVIYR (POFT+TLES1TSUDT 71 ILDEL) (JEE NI VTRITLED,

BACRAEIODTY TPV VS (BN-J3Y) MEFEIBIHEE. LEETINE T, S7TSVUNDTYRTIUVRIC
EEMRADBIEVDSCERFEELNT, REIBHICIS—HREOVLSICTIVETIUIYRESITILFTIVITSC
EFKREITY,

REIBHEIC. TJYRTIYRDU I P LY RFRIEEREZEBELTIVRTUYEDSATSURERLICTS
CEEHBELIT,

13.15 ElR~ADOTv =TV DORE

L )
RELETYRTUYRRBEEORRNSDEDTHBEE. RV (CLDBERENDCDTY R TFUYRE
FHLFT,
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Chapter 14

L UTz PCB REWY—JL

Pcbnew E TV RTFUVRIFT s BCE FYIYNIAEHNICTIVYR—XVRERBETE D LD, LWSKDIDHDK
DEILUIREY—ILAED F T,

141 74 7LOEH

BR(ET71TLEIE— (clone) $DHECTT, KFEMNCLDETEAR (copy-and-pasting) LU L DEENDTT
M. PCB (BMR) (COVR—IXVFEESFTUVED.” BUBEEEL CBEH” W—IU (TiE8R) aFE>TLDOESE
(COAVR—RVEFHEETETII,

BREIRY bF— (FTAIEE Cul-D) A TVFTFIMAZ1—DTP AT LOERERBVNT T, MAID/ -
IVERBDHBIEERCTEI M TICELDT, ROLSICENET,

%X TR

14.2 HBEZIIEEL CEH

" BIEEEEL CTBE)” WILEFESE, YR FESNTUVBRUNEREELZ(IBEETANINITRH SN
JAAET. P14 T L (OTPATLIIN—T) EBETETT, CNERIDT VY RATDERXT (AVR—XV R
G RICRSELED) ROVICEH > 2P, BROEBHEBIZEOEALT )Y RICERSEVRICENTT,

COY—IVERESICE, BINLEVWTP AT LERAT, Ky bF— (FT7FIUEE Cul-M) ZESHIVFTHEI
AXAZ1—H5S5BAT, Fr700RR"IEEIT, P77 LOBHPIFERPTERY FF—THr705%
RIACE, BRCEBOIVR—IXV BRI TEIEYREEXECEMTETT,

EREFANTOREEZEEL THE
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FATLOEE X

BmFENEE: |0 mm |

EVAENEE: |0 mm |G

PATLOEE: |0 £ &
oK ol

BEEANDTOREEEE L THE

X
Ea: |0 men |62
aE |0 &

FAFLOEE: |0 = &

oK svvtll

FIVvIORYIOXT, ERXEEREBEERENBETEIT T, EALTKTHO>TE. BFMICRIDRNERER/T
ngEg,

ZThns, BRUBNOBECHEIMEEAND LT T, BULESNILTHRTE (EOEKTE” mm”), ENERE
TEBETETIT BIRE. 117rYFDFEE” 1in". 2 rad DIFF" 2 rad”),

OK NI VEMTEBIRULZEDADEEMEAIN, Fr VIR I VT 7OTMEAL. 7T LEEBEX
Bho ELU OK RIVHIBEND &, BEID/IS KX —5 (vector) [FREFSNTRICT 1 77OT BBV ZEFIC(IBE
ABDELD, BEDATII O EBRDBRLUTRALLSICBETEE I,

14.3 EAHY—IL

Pchnew ETVRTFUYVRIFT r 53 BEIC PCB LOBRETYRTU Y RERORLU CERICLATORT
DL BREDAVR—X YV DENEEDHDY—ILEFHF>TUVET,
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14.3.1 EAY—ILOBEZE

3 —IUE. A—VILDHBAVR—X VLT, H30LE GAL E—RT, FRIGBIRIO7P A TFLTEEET,
BIRPOIOAVFTFIMXZa—h05, FREF—R—KRIa—tAHvk (FTAIVEE Crl-N ) DSFEATERX
I, (MEION—T3vEeED) BRE—RTE. JVFFIAZ2—OF7rIVIGBRLUET7 7T LOBEEERL
ESCE

0o //TT 2= EE

@ //TT == EE

BE5W— L&, BEEFIOBECE(ICITRG 705 LTENE T, SHECS. 2BEDENS v THRER
INTUVET, : U ER (#8F) &M (circular) TI,

ES55MF1TOENE. ENENDITR—ITREICIEETT I T, #AFENA T3y (EDLD(CTVY
REEETSN) [FE. FYNVVTCETEIATI3Y (JUYRTEDLSICESMRSNTULKOD) (3h
EHHEI,

14.3.2 5w REES

U RN 2RTDEFET )Y RADYR—KX Y N ERET SEINTT . COBDEIEEZ. —DNDIF
FZIIITNERNICEET S2HICEMATEET,

Sy REIDFREST 705 UTFTOLSEEDET, -

BRI >
A

mogmmom: 5| FUISTOER:

HY)FHOM : |5—| @ XFFEOSEESH

O ESEFANSKESH

EXAEOREE: (5 000 | mm

cvsmomE: 5 O &FIZEF IO MERE

BEnAFAORE: |5

- ) m (=h=] iUV

®OE@OAEok: [0 | em  syuysoss
gvEmoroesk: [0 | e OER023)
@ EHEDE (A1 A2 .. B1,..)
EESIHORE

SROFVIUYT:
-
E}E__ﬂmg” $1E(0,1,2...,9,10) -
®3 EOFVI(UYY:
&iE (01.2...910) >
FUYy OB 1 | [1

14.3.2.1 #HMAZEWNA T3

WAIZHA T3 VERICRLET:
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B (x) BAOE: 5w D" FI¥ (columns)”

it (y) BEAOE: 50y RD” 78 (rows)”
. ¥ (x) BAOHER: BAUTICH3 71T LABOKEERE, (ANBE. Y v ROHBREAENSEELS,)
fit (y) ZEORRE: ACSICHE 71T LEOEERER, (BNBEE. JU Y REOHBAETMS LELS,)

o B (x) ATV BTIBTICHL. BITR>COERIZ(TACTNZECENSIBIES (A TV RI11TC
clCmEEINS),

fit (y) 77y HBITTBCHL. BINSCDEMIE(TTNR>ECINSIKES (FTEY I 1FIcE
[CIEEINS).

o W

+
® o
X ... .

Figure 14.1: x & y DA T wv ~EFD 3x3 U v R,

o BT nfTEE nICEICBELIEROZ IEY FREX 5N S,

Figure 14.2: fTOEEFI> T~ (BERE2) EFD 3x3 U W R,
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Figure 14.3: fTOEFIZ T~ (R 3) ZFD 3x3 U w K,

14322 FYUNUVT - A T3y

o« TYNRVYVIDHEM: TOABICIEECESEMR(TTULH FIDHBICIEECESERTTOVIHERET B,
ARORSICL > TETAANRHSNE CE(CER,  BRNAEOHDEG. ANSEIRIEITHSEELS,

o fI/8ICECF YNNI YIOHAERE: BIRSNLBE, TEREFINDFTVNIVIDIEE BIRIEX. EHS
EERRENSE) ERACANEZ S, ANBZETSOR FSENITENR. FVRU YT DHREICK
#93, (CHFTYIVIE DIP Ry T —IDOESICT VAU YTHRRRIE ENS T, REBIFTFMNS EO&
SIHBEICRILEET,)

s BBIFT VYNV VY BIICESER ODCLVBFPITLEFEODTLAT7ONTBIBE. BIRRICUEYRTBIH C
D71 TLDBESHSHEITTFYNRIVIETT B,

« TIUNVUIEDAR
— Continuous: the numbering just continues across a row/column break - if the last item in the first row is

numbered 77”7, the first item in the second row will be ”8”.
— Coordinate: the numbering uses a two-axis scheme where the number is made up of the row and column index.
Which one comes first (row or column) is determined by the numbering direction.

o« BIDFTYNIUVT: WF VNN VT THEATSHESD” XF (alphabet)”’s LUFHNSEIRT B,

— Numerals for normal integer indices
— Hexadecimal for base-16 indexing

— Alphabetic, minus IOSQXZ, a common scheme for electronic components, recommended by ASME Y14.35M-
1997 sec. 5.2 (previously MIL-STD-100 sec. 406.5) to avoid confusion with numerals.

— Full alphabet from A-Z.
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14.3.3 FMEZ5

MBS 7 17 LAEAXZEARICA > TEEL T I, AEBIRTN TS 71T LDME (XZ[IB RS NT
ITLOI—TOHR0) [CLDERSTN. RMIBEREEL T I, ARIIRETr 7OJZUTICRLET, :

BEFIDiEEL X
VUPL L I
BOOBROR |o ]/;;-;— L ra UV
FulU a5
HNBEOED 4F
mopmoss: [0 [0 mageom 5
EHF: AT04880134 ¢ _
FUIOREs: :|
AE: [0 | =

sovt

14.3.3.1 HMAZENA T3V

o XEHUD, YEFD: AOFORIB, ¥ED T r—ILRIGFOIBEEZ ANTIEICEEFEHFIND,

o AE: BBAICHB2DDERUIE 7T LEDAE, OZ€y~I3E. AR # Jr—ILROETHEITN
Do

o B BEANDTATLE (FVIFILT AT LESD)
o [ ZNENDOT7 1T LDOMNETEEYT B, EOTHEITNE. P17 LALEEEFICBET S, BIRE CD
7T arvhity bINTUEWNESG, AR/ Y REEICEIREZERD)

14.3.3.2 FTUNUVEH - ATFay

FMESIE 1 DORTUDNRIEST. JU v RLDBEMEEAZNRAZTY, AEINTVES AT avynEKEE. F
Dy REKRCTY, 71T ATEBREIREED(CFTFYNNIYTEIN, EOABRMEESNLBES(ICRIEED &7/&
NEI,
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Chapter 15

KiCad XOUTRUT 7L VR

ZDYTFRICKD, Python E5BEM DT KiCad NI X EEIETEZXT,

Python ZOUTRU T 7LV ZM doxygen RFAXYRESBUTTEO,
H—=FJVI=1L—5 T pydoc pcbnew EANTBE. Python EI 21— ILDANILTRRRINE T,
2OV TFOFERICED. ERPIBEFEDNZEUTICRLET :

o TSV CHIATDRO) T KiCad DRBKFICHRIFATINE T, UTIEZNDHITY
— IJVRTFU IR =R ASA—FIREDERILTIY ST Y OERERITE T, BEOEO >3
YV IvRTIUUR O —R BEBRBO &,
— 7L I/0 (BHED) DI 7 AILERDIDRAR— /A VR—ETSTST1 VEERLE T,
- TPOvay GED)  ROVTFPROTOII VARV RERELED, Y=ILN—DF 1 IVPHFL WX Z
1-&EERLET,

o AVYRSAYRDUTH : OVYRSAIYTHERIBZXOVUTET, BRCS 1TSS UDTAHPERE, LY
SUVOHA. HULERDIERETVET T,

XY FrEYR—KUTZ KiCad 7FUT—23 V(3 Pecbnew DHTHIEITEFEELTTF IV F/2 Eeschema
FSBYR—EINBIFETT,

15.1 KiCad DA TI 1D~

20Uk API (&, KiCad/Pcbhnew ([CHBDREATI T O LOBEZERRLE T, BOARD (X1 VA TI 1D
kT, 0/ 7+ DES. MODULE MES. TRACK/VIA, TEXTE PCB, DIMENSION, DRAWSEGMENT % #3¥
2TWEYT, @5I(C. MODULE (& D PADs, EDGEs &> TUVWE T,

e LI'TM BOARD O Y3 vEESRBLTTIUL,



https://www.python.org/
http://ci.kicad.org/job/kicad-doxygen/ws/build/pcbnew/doxygen-python/html/index.html
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152 EAXAPIUTD7PL VX

2 T® pcbnew API (&, Python O 7”pcbnew” €I 1 —JLHVSIBEEINE T, GetBoard() XV W RIEIFT 5 TR
ERUVWTUVBENR (BOARD) &R U EJ, Pcbnew [CESNLEX OV TR IO T O3y TSI V(ICED
NdIVYRTHERTY,

15.3 EMDFnAH ER=F

o LoadBoard(7 7 TJL4&): D7 1 ILH SERZEFHHIAH. BOARD ZTI 10 ARBRUT T, T 7 7IVLER
FE—HURT7IILERELTTFI L,

« SaveBoard(ZJ 7 7 JU&,BOARD): 7 7-7JUA BOARD 277 I 1O RERELE T, 77 1TILILRFE—BL
RI71IVERELTTREO,

+ board.Save(7 7 1JL%): FEBRTI M. CNIE BOARD ZTI T RDAYYRTTY,

N—REFHHAAT, ECHOEEZFRREL. ETCDVI 7L Y RERTIBHTY,

#!/usr/bin/env python2.7
import sys

from pcbnew import =*
filename=sys.argv[1]
pcb = LoadBoard(filename)
for module in pcb.GetModules():
print "* Module: Y%s"%module.GetReference ()
module.Value () .SetVisible (False) # set Value as Hidden

module.Reference () .SetVisible (True) # set Reference as Visible

pcb.Save("mod_"+filename)

154 S14TSUDIIRRTREKIUOHEHFIAH

SISV EYa-. IRy REIETBZHTT,
#!/usr/bin/python

from pcbnew import *

libpath = "/usr/share/kicad/modules/Sockets.pretty"

print ">> enumerate footprints, pads of",libpath

# Load the suitable plugin to read/write the .pretty library
# (containing the .kicad_mod footprint files)




Pcbnew 145 / 151

src_type = I0O_MGR.GuessPluginTypeFromLibPath( libpath );
# Rem: we can force the plugin type by using IO_MGR.PluginFind( IO_MGR.KICAD )
plugin = IO_MGR.PluginFind( src_type )

# Print plugin type name: (Expecting "KiCad" for a .pretty library)
print( "Selected plugin type: 7%s" % plugin.PluginName () )

list_of_footprints = plugin.FootprintEnumerate(libpath)

for name in list_of_footprints:
fp = plugin.FootprintLoad(libpath,6name)
# print the short name of the footprint
print name # this is the name inside the loaded library
# followed by ref field, value field, and decription string:
# Remember ref and value texts are dummy texts, replaced by the schematic values
# when reading a netlist.

print " ->", fp.GetReference(), fp.GetValue(), fp.GetDescription()

# print pad info: GetPosO() is the pad position relative to the footrint position
for pad in fp.Pads():

print " pad [%s]" J% pad.GetPadName(), "at",\

"pos0", ToMM(pad.GetPosO().x), ToMM(pad.GetPosO().y),"mm",\

"shape offset", ToMM(pad.GetOffset().x), ToMM(pad.GetOffset().y), "mm"

print nn

15.5 BOARD

BOARD (& KiCad Pchnew [CHIFTRDEARATI U T, UTIFZOEMERTT,

BOARD [ TFEBDXYV Y REFE DTV IOCIATESRIATII VORI IRDESESATULE T, CNSDHXY YR
(&, for obj in list:” ZF > CTREFEELT TS TILI I RERLET,

« board.GetModules(): CDXYw (& MODULE ZT7IJ 1O RDUIERLET, CICIFERTEWE
ETCOEI 21— ILREREINZE T,

+ board.GetDrawings(): EIRKEICEEN S BOARD ITEMS OU X LZERLE T,

+ board.GetTracks(): CDXY v RIFEMRAFD TRACK & VIA DY RERLET,
« board.GetFullRatsnest(): S5 wW=Xw bk CRERER) OUILERLE T,

o board.GetNetClasses(): RV IS XNIIRZERLFET,
 board.GetCurrentNetClassName(): BENDR Y O S XERLE T,

« board.GetViasDimensionsList(): EfRCEMLETF7ROU I LERLE T,

o board.GetTrackWidthList(): ER CEWLEIRED ') A ~ZRLFE T,
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BERBREDHITY,

#!/usr/bin/env python
import sys

from pcbnew import *

filename=sys.argv[1]

pcb = LoadBoard(filename)

ToUnits = ToMM
FromUnits = FromMM
#ToUnits=ToMils

#FromUnits=FromMils

print "LISTING VIAS:"

for item in pcb.GetTracks():
if type(item) is VIA:

pos = item.GetPosition()

drill = item.GetDrillValue ()

width = item.GetWidth ()

print " * Via: %s = %E/%E "%(ToUnits(pos),ToUnits(drill) ,ToUnits (width))

elif type(item) is TRACK:

start = item.GetStart ()
end = item.GetEnd ()
width = item.GetWidth ()

print " * Track: %s to %s, width %f" % (ToUnits(start),ToUnits(end),ToUnits(width))

else:

print "Unknown type %s" % type(item)

print nn

print "LIST DRAWINGS:"

for item in pcb.GetDrawings():
if type(item) is TEXTE_PCB:
print "* Text: '%s' at %s"%(item.GetText(), item.GetPosition())
elif type(item) is DRAWSEGMENT:
print "* Drawing: %s"/,item.GetShapeStr () # dir(item)
else:

print type(item)

print nn
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print "LIST MODULES:"

for module in pcb.GetModules():
print "* Module: %s at %s"%(module.GetReference(),ToUnits(module.GetPosition()))

print nn
print "Ratsnest cnt:",len(pcb.GetFullRatsnest ())
print "track w cnt:",len(pcb.GetTrackWidthList ())

print "via s cnt:",len(pcb.GetViasDimensionsList ())

print ""

print "LIST ZONES:", pcb.GetAreaCount ()

for idx in range (0, pcb.GetAreaCount()):

zone=pcb.GetArea (idx)

print "zome:", idx, "priority:", zone.GetPriority(), "netname", zone.GetNetname ()
print nn
print "NetClasses:", pcb.GetNetClasses().GetCount (),

15.6 ZDO{tha

15.6.1 TRDOEVDN\NVIVIONDY—IVEEET B,

1~14 BOEYDHEEL, 15 BEEVEY—VILRY ROFFRFLEVWZEDHITT,

#!/usr/bin/env python2.7
import sys

from pcbnew import =*

filename=sys.argv[1]

pcb = LoadBoard(filename)

# Find module U304
u304 = pcb.FindModuleByReference ('U304"')
pads = u304.Pads ()

# Iterate over pads, printing solder paste margin
for p in pads:
print p.GetPadName (), ToMM(p.GetLocalSolderPasteMargin())
id = int(p.GetPadName ())
# Set margin to O for all but pad (pin) 15
if id<15: p.SetLocalSolderPasteMargin (0)

pcb.Save("mod_"+filename)
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15.7 Jv kUKD —R

TJybZUYRD05—RE JyRTUYRITINSHUEES python KOUTENDILIZ3 VT,
Sa4r7O00HUHET E, FATESIDAF—REBIRLTIVETU Y RERRIEDICENTET T, Fe
DHDINSA =T ZREIT D EETEL T,

ELTISTAYRYITLICBATNTUVEWES, RO KiCad Y—XVY —TRHMRERDITZCEMNTEX
9, :launchpad

CNSDOTFST 1 VIEHIRIE Windows TIERDIBAAICENNZE T oC: \Program Files\KiCad\share\kicad\scripting\)
B#RIC Linux TlE. ROBAAICREFINFT I, $HOME/ .kicad_plugins
RSA—FEMMIBEFT. TV rTIY EBRICERTETEI,

from __future__ import division

import pcbnew

import HelpfulFootprintWizardPlugin as HFPW

class FPC_FootprintWizard (HFPW.HelpfulFootprintWizardPlugin):

def GetName (self):

return "FPC (SMT connector)"

def GetDescription(self):

return "FPC (SMT connector) Footprint Wizard"
def GetValue(self):
pins = self.parameters["Pads"]["*n"]

return "FPC_%d" % pins

def GenerateParameterList(self):

self.AddParam( "Pads", "n", self.uNatural, 40 )

self .AddParam( "Pads", "pitch", self.uMM, 0.5 )
self.AddParam( "Pads", "width", self.uMM, 0.25 )

self .AddParam( "Pads", "height", self.uMM, 1.6)

self .AddParam( "Shield", "shield_to_pad", self.uMM, 1.6 )
self .AddParam( "Shield", "from_top", self.uMM, 1.3 )
self.AddParam( "Shield", "width", self.uMM, 1.5 )

self .AddParam( "Shield", "height", self.uMM, 2 )

# build a rectangular pad

def smdRectPad(self ,module,size,pos,name):
pad = pcbnew.D_PAD (module)
pad.SetSize(size)
pad.SetShape (pcbnew.PAD_SHAPE_RECT)
pad.SetAttribute (pcbnew.PAD_ATTRIB_SMD)



https://git.launchpad.net/kicad/tree/pcbnew/python/plugins

Pcbnew 149 / 151
pad.SetLayerSet ( pad.SMDMask () )
pad.SetPos0(pos)
pad.SetPosition(pos)
pad.SetPadName (name)
return pad
def CheckParameters(self):
p = self.parameters
self .CheckParamInt ( "Pads", "*n" ) # not internal units preceded by
def BuildThisFootprint (self):
p = self.parameters
pad_count = int(p["Pads"]["*n"])
pad_width = p["Pads"]["width"]
pad_height = p["Pads"]["height"]
pad_pitch = p["Pads"]["pitch"]
shl_width = p["Shield"]["width"]
shl_height = p["Shield"]["height"]
shl_to_pad = p["Shield"]["shield_to_pad"]
shl_from_top = p["Shield"]["from_top"]
offsetX = pad_pitch * ( pad_count-1 ) / 2
size_pad = pcbnew.wxSize( pad_width, pad_height )

size_sh

size_te

# Gives
textpos
self.dr

textpos
self .dr

# creat
for n i
Xpo
pad

sel

# Mecha
Xpos =
pad_sO_
pad_sO
Xpos =
pad_s1_
pad_sl1

1d = pcbnew.wxSize(shl_width, shl_height)
xt = self.GetTextSize() # IPC nominal

a position and size to ref and value texts:

y = pad_height/2 + pcbnew.FromMM(1) + self.GetTextThickness ()

aw.Reference( 0, textposy, size_text )

y = textposy + size_text + self.GetTextThickness()

aw.Value( O, textposy, size_text )

e a pad array and add it to the module
n range ( 0, pad_count ):

s = pad_pitch*n - offsetX

= self.smdRectPad(self.module,size_pad, pcbnew.wxPoint (xpos,0),str(n+1))

f .module.Add (pad)

nical shield pads: left pad and right pad
-shl_to_pad-offsetX

pos = pcbnew.wxPoint (xpos,shl_from_top)

= self.smdRectPad(self.module, size_shld, pad_sO_pos,

(pad_count-1) * pad_pitch+shl_to_pad - offsetX

pos = pcbnew.wxPoint (xpos,shl_from_top)

= self.smdRectPad(self.module, size_shld, pad_sl_pos,

|IOII)

|IOII)




Pcbnew 150 / 151

self .module.Add (pad_s0)
self .module.Add(pad_s1)

# add footprint outline
linewidth = self.draw.GetLineTickness ()

margin = linewidth

# upper line

posy = -pad_height/2 - linewidth/2 - margin
xstart = - pad_pitch*0.5-offsetX

xend = pad_pitch * pad_count + xstart;

self .draw.Line( xstart, posy, xend, posy )

# lower line
posy = pad_height/2 + linewidth/2 + margin

self .draw.Line(xstart, posy, xend, posy)

# around left mechanical pad (the outline around right pad is mirrored/y axix)
yend = pad_sO_pos.y + shl_height/2 + margin
self .draw.Line(xstart, posy, xstart, yend)

self .draw.Line(-xstart, posy, -xstart, yend)

posy = yend

xend pad_sO_pos.x - (shl_width/2 + linewidth + marginx2)

self .draw.Line(xstart, posy, xend, posy)

# right pad side

self .draw.Line(-xstart, posy, -xend, yend)

# vertical segment at left of the pad
xstart = xend
yend = posy - (shl_height + linewidth + marginx2)

self .draw.Line(xstart, posy, xend, yend)

# right pad side

self .draw.Line(-xstart, posy, -xend, yend)

# horizontal segment above the pad
xstart = xend

xend = - pad_pitch*0.5-offsetX
posy = yend

self .draw.Line(xstart, posy, xend, yend)

# right pad side

self .draw.Line(-xstart, posy,-xend, yend)

# vertical segment above the pad
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xstart = xend
yend = -pad_height/2 - linewidth/2 - margin

self .draw.Line(xstart, posy, xend, yend)

# right pad side

self .draw.Line(-xstart, posy, -xend, yend)

FPC_FootprintWizard () .register ()
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